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OFFICES FOR ADVERTISEMENTS AND PUBLICATION, 
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VOL. OV.—No. 2717] [HivGpce cta'Nasmerer,| LONDON: FRIDAY, JANUARY 25, 1918. ["wrrw Ixpax. (Br inna Pat AS. oad. 
A veling & Porter,-Ltd., Y arrow & Co., Ltd., les Limited, Y arrow Patent 
Rocuester, KENT, amity << ~—-— atuseceoat aaah eee yoy MANCHESTER. : , i 
and 72, Cannon STREET, LONDON. fee ye BO B AM HOUR. CALORIFIERS, EVAPORATORS, pow Water - ube oilers. 
STEAM ROLLERS. ROAD LOCOMOTIVES. 


STHAM CULTIVATING MACHINERY. 
STEAM WAGONS. TRACTORS. 
CEMENT-MAKING MACHINERY. — 6030 


A. G. Muntord, | Pie 


CULVER STREET WORKS, COLCHESTER. 
On ADMIRALTY anp Wark OFFice Lists. 
ENGINES for Torpedo Boats, Yachts, Launches, 
BOILER FEED PUMPS. 

See Advertisement, page 31, last week. 

PATENT WATER-TUBE BOILERS, 
AUTOMATIC FEED REGULATORS. 
And Auxiliary ns as supplied to the 











Admiralty. 2179 
Builders of ocomotives, 
HEAVY and LIGHT. 

All Gauges and Types. 

Address: Hxport Department, 
. K. PORTER CO., 


17, Battery Plaee, New York. 
Or 3, London Wait Buildidgs, 
London, England. 
Cable Address—STapeLty, NEw YORK. 
New Catalogue 12 A mailed on application. 


Morpedo Boat Destroyers. 
Brown-Curtis Turbines up to 40,000 LL HP. 
JOHN SAMUEL WHITE & COMPANY, Lrp., 
Shipbuilders and Engineers, 6532 
East Cowes, 1. W. 


oP S Hydro Pneumatic ASH Ejector. 
— — of —— No noise. No dust. No 
t. clear of vessel.—Apply, 

. %. TREWENT & PROCTOR , Naval Archi- 
Lond and > ie een 43, Billiter Bldgs., es St., 
ndon, B. 


Petter Qi! Hipeinee: 


Manufactured by 


PETTERS Limirep, Engineers, Yeovil. 
See our Illustrated Advt. every alternate week. 


ralg & Donald, Ltd., Machine 
TOOL MAKERS, JounsTons, near Glasgow. 


For class of Machine Tools see our Illustrated 
Advertisement every alternate week. 1358 


as Engines, Suction Plants, 
Tests and Reports. Expert 

advice. bas DAVIS, M.I. Meeh. E., Great Hastern 
mee. Stratford. Telephones : Kast 1360; Stratford 

















Excepriona, SHaiLtow Dravenrt. 


Repairs on Pacific Coast 
by YARROWS, LIMITED, Victoria, British 


Columbia, 6093 
SHIPBUILDERS, SHIP REPAIRERS AND ENGINEERS. 


CONDENSERS, AIR HEATERS, 
Merrill’s Patent pie! STRAINERS ‘for Pump 


ctions. 

SYPHONIA STEAM TRAPS, REDUCING A as 
High-Class GUNMETAL STHAM FITTIN 

ATER SOFTENING and FILTERING. Sins 


6094 

Mxssrs. YARROW & CO., UNDERTAKE the 
PRESSING and MACHINING of the various parte 
of Yarrow Boilers, such as the Steam Drums, Water 
8 ae and Superheaters for British and Foreign 


Firm the n facilities. 
YARROW we do Len. Gooreroun, GLaseow. 





(\ampbells & Hete:, Li 


SPECIALISTS IN 
Drillers & Boring Machinery 


for Engine Works and Boiler Shops. 
DOLPHIN FOUNDRY, LEEDS. 


4547 


a 


“¥ achts, Launches or Barges 


Built complete with Steam, Oil or Petrol 
Motors ; or Machinery supplied. Od 3551 


VOSPER & CO., Lrp., Broap STREET, PorTsMOUTH, 
Piank Locomotives 
er and Workmanship equal to 
n Line Locomotives 
R. & W. HAWTHORN. LESLIE ! « CO., Lrp., 

ENGINEERS, NEWCASTLE-ON-TYNE. 6450 


(Nochran 
See page 99, Jan. 18, 


(ranes. _—Steam and Electric, 


STBAM NAVVIBS, GRAB CRANES, 
SHIPS DBOK MA MACHINERY. 








MULTITUBULAR AND 
CROSS-TUBE TYPHS. 


: Lage 
6465 





er St. _) ohn H. Wilsoné0o., Ltd. 


Dock Roap, BIRKENHEAD. 
London Office :—15, Victoria Street, §.W. 





he Norman Thompson 
Plight Co., Ltd. aero. 1909.) 


ConrracTors TO THE ADMIRALTY. 
“THE FIRM WHO GAVE THE FLYING BOAT 
TO THE NAVY.” 
ALL BRITISH BUILT. 





6165 
Works :—MIppLetTon, Boenor, Bxeianp. 
London Office:—Dewark Hovsr, 11, Haymarker. 











69. Tel,: Rapidising, London. 1794 | Tel “Soaring, Bognor.” Telephones— Bognor 48. 
FOR “Entifiyte, Charles, London.” Gerrard 7385 
Sheet Me Gtam pin S or 
rit “ 4 ” 
GARTSHERRIR ENGINEBRING & hsiitg f'vo., G ripoly 
50, WeLLiIneTow Srreet,Guascow. 6205 
team Hammers (with or MACHINE BELTING 
witho ides). Han 


d-worked or self-actin, 
TOOLS for | 3H PBU LDERS & BOILERMAKERS. 


DAVIS & PRIMROSE, Limrrep, Leira, auinnieie. 


Brett's Patent LL tter (o- 


} ammers, Presses, Furnaces, 








3 COVENTRY. 610 
Bever: Dorling & Co., Ltd., 
BRAD 


ORD 
HIGH-OLASS ENGINES FOR ALL PURPOSES 
alo WO sr HAULING, AIR COMPRESSING 
and PUMPING ENGINES. 1896 


(‘ranes.—Electric, Steam, 
shal os \ Ame and HAND, 


t a a: 
GEORGE teu eaEL co., Lrp., 
Ne 

E eerin. Com n 
GOVAN, G es y» 


Motherwell. ~-- dae ° 6451 
London Office—12, Victoria 1 OR 8. wee 








Glasgow Railway 








MANUFACTURERS OF 
RAILWAY CARRIAGE, Pepe cx & TRAMWAY 
CARRIAGE & WAGON IRONWORK, also 
ee ieee BOXES. 
Tele; 





eldle dleas-St Steel 


heafti ion Woter Fabs Boi 


BI iG 
—— 


ubes 


Superheaters, 
&e. 
8179 





FO 
Drivize 


(conveying 


Fi levating 


Sotm MANUFACTURERS 


Lewis & Tylor, pe. 





r[tubes, Tron and Steel. 
Edwin Lewis & Sons, Ltd., 
Wolverhampton. e008 

‘Tubes and [Pitti 

IRON AND STE 
i and Licves, Li. 


, OSWALD S8T., GLASGO 
BROAD STREET CHAMBERS, BIRMINGHAM ; 
and LONDON OFFICE— 

Wincresrer Ho’ OLp Broap Srreer, B.C. 
LONDON WAREHOUSE-167,Upr.TuamesSr., B.C. 
LIVERPOOL WAREHOUSE—63, PARADISE ST. 
MANOHESTER WAREHOUSE—34, DEANSGATE. 
CARDIFF WARBHOUSE—1332, Bure Sr. 
BIRMINGHAM WAREHOUSES—Nixie Srreer, 

SHEEpsoorge STREET, and 10, a STREET. 
See Advertisement page 28. 


CO? Plants (SAEED) 


for Chemical & Mineral Water Mfrs. & Breweries. 
Reap & Oampseit, Lid., 109, Mev mg St., Londen, 
8.W. Telegrams—‘'Valorem, Lon 








CO?” Fre Eixtinctours 


for Publicand Private Bidgs., Hlectric Railwa 
Tux Barvisu FIRE APPLIANCES Co. Ltd., 109, yvlotoris 
St., London, 8.W. Telegrams—- *Nonacid, | Leadon. J 


we ne Eager ve rittall. 


CHEMICAL ANALYSIS. 


—| Physical Tests. 

Microscopical Examinations. 
Heat Treatment & Pyrometer 
Tests. 

Critical Range Determinations. 


SCALE OF FEES ON APPLICATION. 


THE CRITTALL MANUFAOTURING OO., Lep., 
BRAINTREE, Essex. 


Chief Metallurgist, H.S. PRIMROSE. 


(j\rittall. rittall. 


6217 

eparators 

— FOR — 
EXHAUST STEAM 
TURBINES COM- 
PRESSED AIR, =. 
STEAM DRYER 
METALLIC PACKINGS. 


rinceps & Co., 
SHEFFIELD. 5191 


& W. MacLellan, Limited, 


OCLUTHA WORKS, GLASGOW. 
MANUFACTURERS OF 











re 
RAILWAY CARRIAGES AND WAGONS, 


OF EVERY DESCRIPTION, 
RAILWAY IRONWORK, BRIDGBS, ROOFING, &c. 


Chief Offices : 129, Trongate, Guascow. Od 8547 
Registered Offices: 1084, Cannon St., London, B.C. 


-j ohn Bellamy Limited, 


MILLWALL, LONDON, RB. 
GENERAL CONSTRUCTIONAL BNGIVEERS. 1216 


Boilers,Tanks & Mooring Buoys 

STILLs, Parbis. Tawxs, Ain Receivers, STExEt 

OCurmyeys, Riverrep and VENTILATING 

Pipes, Hoppers, Sprcian Work, Repairs oF 
ALL KINDS 


RAILWAY CARRIAGES, BLHOTRIO CARS, dc. 
urst Nelson & (Yo., T td. 
is hae «ao Seer 4 £ we Pog 


Oa 3388 


ie me Witehtson & Co 


LIMITED. 


See Advertisement page 27, Jan. 18. 


Matthew pa & Co. L 


LevenForp Wonks, Dumbarton. 6054 
See Full Page Advt. page 79, Jan. 11, 


Taylor & Challen 


Presses. 
a198 


Steel (i sstings. 














THOMAS SUMMERSON & SONS, Lrp., 
DARLINGTON. 6209 


R. Heber Radford, Son « Squire, 
ENGINEERING, [IRON ayy STBEL WORKS 


Valuers. 


CONSULTING ENGINEERS, REFEREES, AND 
ARBITRATORS. 








Established over 50 years. 6334 

15, St. JAMES ROW, SHEFFIELD. 
Telegrams : ‘‘ Radford, Sheffield.” Telephone: 425, 
MANUFACTURERS 


Rubber 


Stea: da 
Hose “Xi"ball 
GUTTA PERCHA & RUBBER, LIMITED, 

Toronto - - Canada. 8018 
GOLD MEDAL-Inventions Bxurerrion-AWARpED. 
uckham’ 8 Patent | Sus sabe pane 
GHING MAOH FERRY 

ROAD waar BERING WORKS COMP 
Lonvon, B.—Hydraulic Cranes, Grain ks Bieta be oc, 
See Illus. Advt, last week, page 15. ati 





CHANTIBRS & ATELIBRS 


A veustin - Normand 


67, rue de Perrey—LE HAVRE 
(France.) 





Boats, Yachts and Fast Boats. 





Ne Chicago Automatics, 


Three Sizes, Delivery from Stock. 
NEW CAPSTANS, 13 in. through the wire feed, 




















Tie eS 
+a a 








CARDIFF. 6265 ne and Submersible Boats. JOHN MAONAB, Many Sraeer, Hyps. — 
Lowpon. MANCHESTER. Guascow. NORMAND’ Paton ght og og aoe Tel. No. : 78 Hyde. 6103 
Ltd. 
Pack Byrne p Seni B.S her ae 
r[iubes and F ittings. aie rand PME Ro 
FROM 50 TO 600 YARDS PER HOUR, ’ 
—_— 6145 P Sala ower ammers, 
The Scottish Tube Co., Ltd., ; W hi woe Pp tamps, 
Heap Orrice: 34, Roberteon Street, Glasgow. 1, Umiow Sraxer, gvicg Bd Gave. 
See Advertisement page 89. LEICESTER, DELIVERY. LARGE STOCK. 
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' ENGINEERING, 


Fai Tor ee 


(Jan. 25, 1918. — 








the Manchester Steam Users’ 


ASSOCIA’ 

For the Prevention of Sten Boller B 
for the Attainment of Economy in the a epee 
of Steam. 9, Mouwr Street. 

Chief eer: OC. B. STROMEY BR, M.1.0.B. 

Founded 1854 by Sir WILLIAM FAtRBAIRN. 

Certificates of ao ued under the Factory and 
Worksho 7 Act, 1901. Compensation for Cones 
and Liabilities paid tn case of Explosions. Engines 
and Boilers inspected during construction. 5884 


THE 
niversity of Liverpool. 


SHSSION 1917-18. LENT TRBRM COMMENCED 
lvura JANUARY. 

FACULTY OF ENGINEERING. 
Deay—J. WEMYSS ANDERSON, M.Eng., 
M.1inst.C.B. 

Proressors AND LECTURERS. 

ENGINEERING, 
Harrison Professor — W. H. WaTKLNsoN, 
ven .» M. Inst. O.E., M.I. Mech. E., 


Lectarer i in Strength of ee ia Mason, 
D.Sc., Assoc, M. inst. ©.B. 
ELECTRICAL ENGINEERING. 
David a a Professor, D. W. MARCHANT, 
D.8c., M.1.E.B, 
Lecturer ts ‘itunepal pe cure He 
preae 
+ M. Inst. C.B., A LE 
CIVIL, EN iINEERING 
Professor 8. W. PrRRorT, M.A.1.,M.Inst.C.B, 
Lecturer in Railway Engineering—Associate | I 
Proessor Sir J, A. F. ASPINALL, M.Eng., 
M. Inst. O.B., M.I. Mech, B. 
Lecturer in Municipal Engineering—Associate 
Professor J. A. Bropie, M.Eng., M.Inst.0. B. 
M.L. Mech. B. 
Lecturer in Dock and Harbour Bagimering— | 
Associate Professor A. G. LysrEer, M. Bng., 
P. Inst. U.8, 
Lecturer in Engineering Geology—J. VINCENT 
Euspen, D.S8c., F.G. 
Lecturer in Dock and Harbour Constraction— 
T. R. Wivron, M.A., Assoc. M.Inst. C.E. 
NAVAL AROCHITEBOTURE.—Alexander Elder 
re a ag og T. -- Reewr M. Eng., 
R.C.N.C M. Inst. 
MARINK ENGINBHRING. *proteasors and sae 
turersin Naval Architecture and Bngineeria 
DESIGN AND DRAWING AND REFRIGER 
TION.—Associate Professor J.WEMY8s ANDER- 
sox, M. Bng.. M. Inst. O.B., M.I. Mech, E. 
MATHEMATI iS. —Professor F. 8. Carry. M.A. 
PHYSICS.—Lyon Jones Professor—L, R.W1LBER- 
FORCE, 
CHEMISTRY.—Grant Professor—B. C. O. Baty, 
M.S8e., F.R.S., F.1.C. 





neering 
OLMES, 





The Special Matriculation Examination, or the 
EKotrance Bxamination, must be passed to secure 
admission to Courses of Instruction in the Faculty. 

The Prospectus of the nb ow | may be obtained 
on application to the underalg 132 

EDWARD MO NRY, Registrar. 


[ast ¢ O.E., L Mech.E., B.Sc., 


and all ag Rxaminations. —Mr. G. P. 
KNOWLES, B.So., Assoc. M. Inst. O.B., F.8.I., 
M.R.San.1., PREPARES CANDIDATES personally 
or by correspondence. Hundreds of successes. 
Courses may conrmence at any time.—39, Victoria 
St., Westminster, 8.W. 6328 


M.1.C.E. and A.M.LM.E. 


A. Tuition. Also Postal Courses in Mechanical 
eering, Aircraft Design and Mathematics.— 
NIN IONS, 264, Oxford Road, Manchester. 


oe 
i iccse«l 











APPOINTMENTS OPEN. 
PORTSMOUTH MUNICIPAL COLLEGE. 
OLIVER FREEMAN, Wh.8c., 

A.R.C.8., B.Sc. 








PRINCIPAL : 


BLECTRIOAL ene AND PHYSIOS 
‘antes ENT. 


A plications ar are Invited for 
mediate Appointment of SENIOR LEC- 
TURBR in Blectrical Engineering. 


Applicant 
it = 39 ineligible for Military service. 


2200-2250, by 210 annual increment. 
Forms of application and further ptrticulars 
may be obtained on forwarding stamped foolscap 


envelope to the undersigned. 


WANTED, Immediately, WORHSHOP IN- 
STRUOTOR in Blectrical Engineering, competent 
to instruct in Lathe and other Machine work. 
Must be ineligible for Miltary see 

H. B. CURTIS K 158 


e Secretary. 


~ Good Accountant Wanted, |* 
ke charge of works accounts of darge 
ate eA ae oo Saperlence of of estimating 
and speci 
than ten miles away or ot 


n * oe Be 
meeny Geverahaek werk 
will be enga “WORKS ACOOUN- 


TANT,” care o Civceent 30, Fleet Street, we x 


Wes a Capable and 


Bnergetic ea og Tag ~ per 
Organisation in 


arabl Orith Ae Ps The, “Hngineering 








pang hole time e ment. 
sential. Salary about im on annum.— Address, 
giving exuerience, &c., K 46. Offices of ENGINEERING. 





urchase Clerk Wanted, for 
Bugineering Works 30 — from Leedon ; 
previous experience essential. No person al tready 
on Government work will be engaged.—A’ 
stating eg Tequired and concise details 
pe your nearest EMPLOYMENT EX. 
HANGE mentioning No. A 4480. K 155 


A ch Armament Works have 

ACANCY in their Heat Treatment 

ioonte must have technical pm poe A 
cn wena hs works experience, and accustomed 


Noone employed on Government work will be 


your ey eran . be 
2 mentioning this Journal and J 





and turers, 


Reauired, by E High. -class Firm 


Car a ne Mauufac- 
a gg aero ENGIN ERIN LECTURER, 
B.Sc. pref Would be 
required to tices and lady students, 


pi EE 
conduct ical examinations, and be respon- 
sible for keeping all records of apprentices’ and 
students’ progress, both Fae gerd ly and technically, 
in terms of a specifically laid down syllabus. fs 
op me yaa e em my ok jon Government work will 


be veunged.—A MPLOYMENT EX- 
mentioning —_ 5% 7. 123 


W anted Immediately, Assis- 


TANT THACHER of Bngineering Subjects. 
Candidates should be ineligible for Military service 
- lmeey apply, aint aes fications and salary te- 

tot 8 USHBRWOOD, Christ's ae $01 
vest et Horsham. 


Analytical Chemist Required |é 


for Foundry and Bngineering Works in 
Midlands. Work comprising analyses of various 
materwals and fuels used.—Apply by letter, panes 
one, ote experience, and salary required, to 
LLERS Lrp., Tipton, Staffs. K 142 











(Shemists and Metallurgists. 
VACANCIES in Heat-Treatment Depart- 
ment of large steel works for men of good technical 
training and general knowledge of metallurgy of 
steel, including use of pyrometers. Previous works 
e experience an advantage although not essential. 
tiative and emergy will lead to quick advance- 
ment and respons ibitity. No — pe nag on 
vernment Cesk will "he en one, your 
nearest EMPLOYMENT EXC TANG quoting | ® 
reference No. A 4472, and give full particulars as to 
aee, previous experience, qualifications, and 7 
pected. Kl 
& hemist (Steel-making) 
WANTED. Stock Converter Plant and 


Heroult Furnace. No person already on Govern- 
ment work will be engaged. .—Apply, giving age, 





experience, salary red and references, to your 
nearest BMPLOYMENT EXCHANGE, quotin 
No. A 4475. 18 





utside Shipyard Manager. 
WANTED by a Utyde Shipyard enga 
Naval work, a gent! eman with good initiative for 
above iti ts must have outside 
training and SHS in management of men. 
Strict t saens 0 essential. Apply, stating terms. 
a AS 9 a? @ot salary wil ae pi ddress, 
“SHIPYARD,” Wa, Porteous & Co., Advertising 
Agents, Glasgow, K 148 
‘ \Neneral Works Chemist; also 
a CHEMEST with Micro-metallogmphic 


experience for work in connection with Aero and 
Motor construction. No one majo 6 on Governmoant 








work will be engaged.—Reply,'statin ey 
age, salary expected, to LABOUR DEPARTMENT, 
AUSTIN orok Co., Ltp,, Longbridge ban 
Northfield, 1, Birmingham, — Kl 


( : entleman, of good E ducation 

and proved technical ability, REQUIRED 
to act as PRODUCTION ENGIN BRR to controlled 
firm of engineering specialists employing 600 
hands. Progressive position to suitable man. 
State age, salary nee military lability and 
in confidence name of three last employers. Apply 
to your nearest EMPLOYMENT EXCHANGE, 
mentioning this Journal and K 129. 


anted, by the Northwich|° 
Electric Supply Co.. Ltd. (vacancy due to 

death), an BNGINE if f'and SECRETARY. Must 
be exempt from Military service—Apply imme- 











diatel es experience and salary required, to 
the OHAI RMAN, Northwich Blectric Supply a 
Ltd., Northwich. 





hemical Engineer.—Wanted, 
by a Controlled Firm in Lancashire, a 
Sep uy Ti and efficient WORKS 
ENGINEER, accustomed to ae 

a and supervision of men, and the keepi 
detailed workin, costs. Sound general Saewritics e 
of chemistry an y , but must fe 
of undoubted engineering ‘ability, practical and 
theoretical.~ State, in strict confidence, age, ex- 


ay and salary required, to BOX L 827, 
ee & Niaurineace, Liverpool. K 48 


ee Engineer Required, 
on important Government work; to take 

of Progress Office of well organised works 
emp poe ow ad 500 to 600 hands. Previous oe 

London district. No one already o 

Government work or li more than 10 Silos 
away need apply.— Address, K 120, Offices of Enat- 
NEERING 


Brectizg Superintendent 
WANTED for Aeroplane Factory in the 
North. Must ibe a first-class all-round maa, with 
= tg of all details. No person already em- 
ne 2 Sa ee? will be engaged.— 
A particulars to ur nearest 
E ‘ofM ae EXCHANGE, mentioning this 
Journal and No. A 4431. K 178 


Wane Assistant Mecha- 


NICAL BNGINEER for South Wales, 
raulic 

















he om ag — of men. 
ex 45 years, 

hus ny fs wm ineligible for Militamy. aren neon 

with full details and references, K 50, 

ENGINEERING. 


ngineers (Designers) and 

AUGHTSMEN, with practical 
Jo Ferro-Conerete Structu ree, REQUIRED 
+ ge er geagy © Len, Thee B ictoria 
Seka bent ote by better, mE age, 


Cm. at Bay bt (One 











hoical Assistant to Works 


Engi on Shell Manufacturing Plant. 
Manchester district. Progressi 


ve position for the | Clyde 


raug htsmen Wanted / Jig) 
L), for controlled establishment in 
wand No person already on Government 


work will be are A nearest 
PLOYMENT EXC Git meaiioning No. A on 
Kl 





right type of man. No sepeany engaged on 
Government work need = Apply to your 
nearest en EX Af: 

No. A 4492. K 157 








Hea Draughtsman, with 
experience of Automatic Control Gear. 

Must have first-olass ability and manufacturing 
experience. No person already on Government 
work will be engaged. vane A psa age, wee 


rience and salary expected your nearest 
PLOYMENT EXCHANGE, ‘menlioning No. A Ton 





Prizet- -class Draughtsmen 
wee ge Lgenerel, ox a WANTED by 
Conteollet Fem in Sou Yorkshire.—Address, 

full partécumrs of experience, and* salary 
Reuned (inclusive of War Bonus), J 348, Offices of 
ENGINEERING J 348 





Mechanical Draughtsm en 


WANTED, for large E omy ee ing Works in 
Lancashire, conversant with Lurbo Station layouts, 
also design of surface am jet condensing plant — 
Apply, stating age, experience, and sala 


i 
to your nearest MPLOYMENT EXCHANGK, 
mentioning No. A 4512. K 170 





W anted Immediately, 

capable JUNIOR for D.O. of Works in 
Richmond district. Must be willing to make him- 
self useful. State age, previous? experience, ang 
salary required. 
on Government. work,and residing within a teu- mile 
radius, need apply. — Address, K 174, Offices of 
ENGINEERING. 





W 8 aor Immediately, 


LBADING DRAUGHTSMAN, for general 
neering Works, in West of England, employed 
on Government Sa sa huss halon ag 
op trained, with up-to m 6 @x- 
perience. Quickness and accuracy essential. 
Permanency for suitable man. 
Apply, stating age, experience, reference and 
salary required. 
No person employed upon Government work will 


be engaged. 
Applicants must apply to their nearest EMPLOY- 
= e 2 emergent GK, mentioning ENGINEERING 





Dreughtsman Required for 
Iron and Steel Works in the Midlands. Must 
be thoroughly accustomed to this class of en 
neering. by one already on Government work w 1 
be e ed.— Apply, stating experience, testi- 
monials, when at liberty and sala 
your nearest EMPLOYMENT BXC 
tioning this Journal and K 78. __ 


Dazghtsmen Required, 
will to take up Electrical Apparatus 
Work,with terre firm of cable manufacturers. Please 
state age, éxperience and salary required. No 
person residing mone than ten miles away dralready 
renee on Government work will be engaged.— 
HENLEY’S TELEGRAPH WORKS COM- 
PANY, Lrp., 14, Blomfield Street, B.C. 2. K 121 


[)taughtsmen Wanted, for 
Power Station work.— Apply by letter, statin 
particulars of experience, age and wages requir 

to the YORKSHIRE BLECTRIC POWEK CO., 
Wellington Road, Dewsbury. K 123 


[taughtsmen, with F irst- 

class Experience. One for General En; 

neering, One for Jigs and Tools, and One for 

Machine Tool Work. No Ah ~ ger already on 

pape work will be engaged ppg. ta 
3, to your nearest EM 


ANGH, men- 








full 


= | robe 
PDraughtsman Wanted for 
Blast Furnace Plaut in the Midlands. Must 
be thoroughly accustomed to this class of work 
and competent to getting out working drawings of 
Turnaces, stoves, tubing and other enginoens 
work in connection therewith. No one a yon 
Government work will be engaged. APPly. § pocvon J 
experience, testimonials, ‘whee at —— “7 
Saban, your nearest BMP. ENT E 


mentioning No. A 4448 





W anted, First-class Designers 


of Machine Tools, tehe ne, nut and bolt 
making machinery and li orge apparatus, 
Good and permaneut paathhon for suitable men. No 
man at present engaged on Government work will 
be taken, or residing more than ten miles away.— 
Address, K 43, Offices of: EnGIngrERING. 


W anted, First-class Designer 


of Seay Machine Tools. No one em- 

ployed on Government work will be engaged.— 
pply. stating age, salary desired, and experience. 
also references, to your nearest EMPLOY MENT 
EXCHANGE, mentioning thiie Journal and K 149, 


Wanted Immediately, a Jig 


and Tool DESIGNER. Must be a first- 
class man used to Capstan and Auto teols, Press 
tools, and to be ote of checking tool drawings, 
A permanent posit: for @ real gooc painst 








, to| man. The work is of a small accurat. don. Oly 
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THE SCIOTOVILLE BRIDGE. 
By Frank W. Sxrnner, M.Am.Soc.C.E. 


THe Chesapeake and Ohio Northern Railway 
crosses the Ohio River about 120 miles above 
Cincinnati, with the track at a clear height of 
110 ft. above low water, and at a point where the 
river is subject to violent floods that may rapidly 
rise to a height of 40 ft., carrying great quantities 
of drift that imperil any permanent or temporary 
structures obstructing the channel and have 
wrecked many bridge spans during construction at 
other points on the river. 

General Description of Bridge.—The bridge, which 
was designed by Mr. Gustav Lindenthal, consulting 
engineer, New York, has a total length of 3,435 ft. 
and steel weight of 15,000 tons, and includes a 
north approach 882} ft. long and a south approach 
1,0624 ft. long. Each shore approach is composedjof a 
152}-ft. riveted deck span adjacent to the river pier, 
and single-track deck plate-girder spans of 674 ft. 
to 110 ft. supported on reinforced concrete piers 
which have been built for double tracks, although 
the viaduct superstructure at present installed is 
for a single track only, provision being made for 
the erection of the second track girders at a future 
period. The approaches are connected across the 
river by a continuous structure consisting of two 
775-ft. spans united over the centre pier and 
supported on three concrete piers with foundations 
on solid rock, that not being subject to settlement, 
insure the maintenance of the assumed distribution 
of loads and stresses in the continuous trusses. 
The general view of the two spans completed, which 
is given in Fig. 1, Plate VIII, will explain the 
general design and render it more easy to follow 
the various stages of the erection which it is now 
our object to describe. 

The main trusses’are 129 ft. 2 in. high at the 
centro, 77 ft. 6 in. high at the end, and 38 ft. 9 in. 
apart on centres, and are of a single triangular 
type with horizontal bottom chords, horizontal and 
inclined top chords, with the principal web members 
two panels long and inclined approximately 45 deg. 
with the horizontal. These very long main diagonals 
are braced at the centre points by members which 
divide the trusses into uniform panels 38 ft. 9 in. 
long. The spans are the longest of their type 
ever built, and are made throughout with riveted 
members and with fully-riveted joints, except that 
they have pin bearings in pedestals on the end 
piers. They are the first long spans of this type, 
and have the longest and heaviest fully-riveted 
trusses in America. 

The type was adopted after a comparative study 
of several designs, including successive single spans, 
cantilever trusses and continuous trusses, the latter 
showing not only a marked economy for the type 
selected, but also securing the advantage of a 
pleasing and symmetrical outline. Some unusual 
features were adopted in the development of the 
design, mainly to secure the greatest rigidity and 
the minimum of secondary stresses. No expansion 
joints are provided in the floor system, but the 
longitudinal stresses due to locomotive traction 
and train braking are transmitted to the lower 
chords through horizontal transverse trusses in each 
floor panel that prevent the development of bending 
stresses in the floor beams. 

Details of Swperstructure.—The inclined end posts 
are braced with solid plate-girder portal struts 
below and stiff diagonals above, and the vertical 
posts at main panel point are connected by one 
upper and two intermediate transverse struts, 
the former being knee-braced and the latter pair of 
struts being connected by a multiple system of 
diagonal members virtually forming with them 
deep traverse lattice girders. The usual top and 
bottom lateral systems of X-bracing in the planes 
of the upper and lower chords are provided. 

The floor beams are of novel design, U-shape in 
side elevation, made up with a horizontal plate girder 
74 ft. deep, that is web-connected to the deep track 
stringers, 6} ft. apart on centres. Just beyond 
the outer track stringers the top flanges of the floor 
beams are curved up and the bottom flanges are 
bent 45 deg., and the beams are spliced to the 
vertical solid web wings extending up to the lower 
transverse struts and riveted through their entire 





length to the inner vertical plates of the vertical 
posts, thus providing much lighter and stiffer 
members and permitting a shallower floor than 
would be the case with ordinary floor beams. 

The bottom chords are of ordinary simple 
rectangular construction made up of two built 
I-beams with top cover plates and bottom channel 
latticing. The other principal members have 
similar sections or are made with pairs of built 
channels latticed or have I-sections with a solid 
web-plate and two pairs of flange angles. All of 
the secondary members are latticed on both sides. 

The principal connections are made with pairs of 
heavy gusset plates with dimensions up to 140 in. 
by }# (four thicknesses) by 18 ft. 2 in., with field 
rivets up to 1} in. in diameter and 7j-in. grip. 
The heaviest chord member has a 48-in. by 54-in. 
cross-section and is 77} ft. long, with a sectional 
area of 596 sq. in. and a weight of 176,000 lb. 
The heaviest web member has the same kind of 
cross-section, a length of 75 ft., a sectional area of 
511 sq. in., and a weight of 180,000lb. The heaviest 
casting weighs 45,000 lb. Each bearing on the 
centre pier has a dead load of 5,000 tons and a live 
load of 3,000 tons. 

The bridge is made of structural steel with 
ultimate strength of 62,000 Ib. to 70,000 Ib. per 
square inch. The dead load is 18,800:Ib. per lineal 
foot, and the live load was calculated for Cooper’s 
standard E 60 loading on each track, with impact 
allowances I for each track according to Lindenthal’s 
formula, 


. L2 1200 + 
“ D+L * 600 + 4a. 
L = live load stress. 
D = dead loss stress. 
a = length of train behind tender. 
n = number of loaded railroad tracks on bridge. 


The unit stresses are 20,000 on net sections of 
tension members and 20,000 reduced according to 
length ratio by a special table of net sections of 
compression members. 

The bridge was designed by the elastic-curve 
method. In the preliminary approximate design 
the truss was treated as a beam with a constant 
moment of inertia. In.the second design the first 
method was used with the influence of the web 
members neglected, and in the exact final design 
the effect of all members was included. A com- 
parison of the area of the elastic curves of these 
three methods showed that the limit of error for the 
first assumption varied between plus 2 per cent. 
and minus 10 per cent., in the second approximation 
they varied between minus 1 per cent. and plus 
4 per cent. 

The superstructure was fabricated at the shops 
of the McClintic-Marshall Construction Company, 
contractor. The trusses were assembled in sections 
in normal position in the yard, and while assembled 
all connections were either drilled from the solid or 
reamed to insure perfect registration in the field. 

General Method of Erection.—At low stages of 
the river the water in the centre of the channel 
and on the north or Ohio side is very shallow, 
ahd has no navigation, so that it was permissible to 
erect the Ohio span on falsework at every panel. 
The trusses were assembled by a steel tower traveller 
or gantry moving on track rails outside the trusses 
and clearing the highest point of the top chord. 
The erection of the Ohio span was first commenced 
and was completed in advance of the erection of the 
Kentucky span, so that it served as a counter- 
weight for the Kentucky span during the erection 
of the latter as a cantilever. 

As only the minimum obstruction was _per- 
missible in the Kentucky channel, the span over 
it was built by the modified cantilever method, 
except that the two panels nearest the Ohio span 
were built on falsework similar to that used for the 
latter. The Ohio falsework is shown in Fig. 2, 
Plate VIII, a movable stiff-leg erection derrick being 
installed. The raised sections of the falsework bents 
will be seen stored on the shore side of the pier. 
The remainder of the trusses of the Kentucky span 
were buiit as cantilevers, and to avoid the necessity 
of increasing the cross-sections of the membeis 
much above those required for working stresses 
in the finished bridge, and to keep down the erection 
stresses, the trusses were successively supported at 





two intermediate points between the centre-pier 
falsework and the Kentucky shore. At these points 
they were landed on steel rocker bents and the 
portions of the trusses on the Ohio side of these 
bents were successively transformed from canti- 
levers to continuous girders as i were 
established on these bents. This method of 
erection of course necessitated very accurate and 
elaborate investigations of the erection stresses 
and distortions of the members. The results of 
these computations and various actual deflection 
readings were plotted in order to determine the 
elevations and the reactions developed at the 
temporary points of support. After the com- 
pletion of the trusses they were jacked up to release 
the temporary supports and transfer the weight of 
the superstructure to its permanent bearings on 
the Kentucky pier. 

The cantilever erection was greatly facilitated 
and the stresses materially reduced by the special 
overhead erection traveller employed. It was a 
modification of the type previously and successfully 
used for erection of the Beaver Bridge, and was so 
light and efficient that it produced only a relatively 
small increase over the moment due to dead weight 
of the structure and was rapidly and accurately 
handled by a small-size crew of erectors. 

Among the principal features of the erection work 
were the provision of separate systems of steel and 
wooden falsework for the support of the Ohio span 
and of the gantry traveller and service tracks 
respectively, the bearings of the trusses on the 
falsework, the provisions for camber adjustment and 
for lifting the trusses, the method of distorting the 
truss members to coincide with the positions of the 
no-stress diagram when assembled, devices for 
handling the long and heavy members, the support 
and protection of falsework footings, improved 
details of the traveller, and the provision of elevator 
hoists for men employed on the upper part of the 
structure. 

Timber Falsework.—The falsework for the traveller 
track of the Ohio span consisted of steel beams and 
girders and wooden trestle bents that also supported 
the bottom chord and floor system carrying the 
service tracks until the steel weight was transferred 
to the steel falsework. 

Pairs of falsework bents, 77} ft. apart, were 
located at every other panel point, as shown in 
Fig. 3, Piate VIII, and two additional intermediate 
pairs of bents were located at panel points L-1l 
and L-3, and a supplementary bent was located 
at L-6. Each pair of bents were braced together 
longitudinally to form a narrow tower, and the 
four towers at points L-1, L-2,.L-3 and L-4 
were braced together with four tiers of longitudinal 
struts extended to bearing against the main pier at 
the Ohio end of the span and by sets of adjustable 
X-brace rods in the vertical panels between the 
longitudinal struts, thus forming a continuous 
trussed structure with great longitudinal rigidity 
and stability. There were six 10 in. by 10 in. 
full-length timbers in each tier of longitudinal struts, 
each of which was tapped and bolted to the bent 
at each end. The regular towers were 13 ft. wide 
longitudinally, but the intermediate ones at the 
Ohio end were only 9 ft. wide. 

Lower Story of Falsework.—These bents were 
four stories high, the lower story about 91 ft. long, 
transverse to the bridge axis, consisted of a maximum 
of 27 vertical and 2 inclined 12-in. by 12-in. timbers, 
set on the clean and approximately level rock, and 
capped with 12-in. by 12-in. timbers spliced with 
pairs of bolted steel side plates. The caps were 
attached to the posts by pairs of standard vertical 
steel scab plates with two bolts through the pile 
and one bolt through the caps. Near the water- 
level they were braced by seven pairs of longi- 
tudinal struts and had six panels of X-bracing 
reaching from the caps to the longitudinal struts, 

To increase the stability of the falsework and its 
resistance against the forces of the current and of 
drift and impact, the batter piles at the ends of 
the bent» and the first vertical post adjacent to each 
batter post, were placed inside cribs set on the 
bottom and filled with broken stone. The cribs 
were built chiefly of round timber, laid up log-house 
fashion. They were made in two sections, each 


about 6 ft. high. They were floated to place, end- 
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wise, end bolted together, and both filled with stone | I-beams in the planes of the trusses carried the| The lower ends of the vertical columns were 
and sunk in position as a unit. This work was camber wedge jacks, and two sets of four plate | pin-connected to riveted pedestals anchored to 
done by a floating wooden derrick with a pair of | girders each spanned from tower to tower for each| concrete piers. The upper ends carried a pin- 
40-ft. timber booms. of the two standard-gauge tracks for the erection | connected shoe and pedestal engaging the lower 
Upper Stories of Timber Bents.—The upper part travellers, where the towers were one panel apart. | side of the bottom chord, with provision for two 
of each falsework bent consisted of three stories, The spans, of about 60 ft. in the clear between | 200-ton hydraulic jacks on each side of the pedestal. 
respectively 25 ft., 21 ft. and 30 ft. high from the the regular falsework towers in the river were |The columns were assembled, reamed, and match- 
bottom up. Each story was made with full-length, | bridged by plate girders temporarily borrowed | marked at the bridge shop, and the steel splices 
12-in. by 12-in. vertical and battered posts bolted from the approach viaducts at the ends of the | were made with 1-in. turned bolts. 
at each end through steel scabs, like those of the | bridge. These were seated on the caps of the, To make the steel falsework bents independently 
lower story, to 12-in. by 12-in. caps and sills, and | falsework towers and the spaces of about 10 ft. | stable, during their erection, vertical tiebolts were 
oross-braced with 4-in. by 8-in. diagonal struts | between the ends of the adjacent spans were bridged | provided connecting the columns to their pedestals. 
each made with two overlapping pieces spliced | by short longitudinal I-beams connecting the main This arrangement is shown in Fig. 8, annexed. 


together, one diagonal being placed on one side of girders. Two of these girders supported the floor | When these bolts were removed the columns were 

















the bent and the intersecting diagonal on the 
opposite side. 

The upper three stories of the bents were framed 
on shore and were assembled in sections, the two 
corresponding sections of each pair of bents for each 
story being bolted up with their complete caps, 





Fig. 8. Bass or Fatsework Tower No. 4. Onto SPAN. 
Foor or Sraetz Fatsrwork CoLuMN TEMPORARILY 


ANCHORED TO PEDESTAL. 


sills and diagonals and bolted together by longi- 
tudinal, horizontal and diagonal pieces, thus forming 
a one-third section of one story of the tower, which 
was handled as a unit. Only one end of each 
diagonal brace was bolted before the bents were 
erected, thus allowing for plumbing them after 
erection. 

These units were assembled on the Ohio shore 
close to the bridge, and were delivered to a hoisting 
tower about 40 ft. square and 60 ft. high made 
with four steel vertical-corner posts and adjustable 
steel diagonal rods. 

A double stiff-leg steel derrick, with two 50-ft. 
booms of 50 tons capacity, was installed on top of 


the tower, and hoisted erection plate and steel | 


bridge members to the service tracks on the bridge 
floor. These booms handled tle falsework units, 
which were erected by a stiff-leg travelling steel 
derrick, with a 70-ft. boom of 15 cons capacity, that 
moved forward on the completed falsework. It 
was operated by a steam hoisting engine located on 
top of the tower, which, with the other tower 
engines, served as counterweights for the tower 
derrick. Fig. 4, on Plate VIII, shows a section 
unit of double bent of one story of the falsework 
suspended from the derrick ready to set in position. 

Falsework Beam and Girder Spans.—At the shore 
end of the falsework the towers were connected by 
two groups of four I-beams supporting the per- 
manent floor beams. Two other sets of parallel 


beams at intermediate panel points. 
The floor beams were supported 9 ft. 9 in. each 


the longitudinal I-beams. 


the trusses were supported on cast-steel wedge 
jacks operated by screws that were used by the 


| transformed from square-ended to pin-ended and 
' the bent became a true rocker bent. 

side of the centre line on timber blocking placed on | 
The bottom chords of | 


Gantry Traveller—The Ohio span and two panels 
at the Ohio end of the Kentucky span were erected 
by a gantry traveller formerly used on the erection 
of the Beaver Bridge, described in ENGINEERING of 





contractor for the erection of the massive Panama 
Canal lock gates. The ties of the traveller tracks 
were supported directly on the top flanges of the 
longitudinal girders. The floor beams and lower 
chords were first set on blocking high enough to 
allow for the settlement of the falsework. 
| Steel Falsework.—The trusses of the Ohio span 
were also supported on four steel falsework bents 
| located at the main panel points 4, 8, 12 and 16. 
A view of these steel bents is given in Fig. 5, 
| Plate VIII. Each steel falsework bent consisted 
\of two columns braced together transversely. 
|The columns were erected between and cleared the 
timber falsework bents, each column had a 4-ft. 2-in. 
by 4-ft. 6-in. H-shape cross-section made of three 
built I-beams, 100 ft. long, fabricated in three 
sections. The cross-sectional areas varied from 
159 sq. in. to 214 sq. in. The heaviest column was 
proportioned for a maximum load of 1,907,000 lb. 
|from the truss, 135,000 lb. from the erection 
traveller, and 1,020,000 lb. from the wind stress. 
The wind stresses were derived from an assumed 
pressure of 27 lb. per square foot on both bridge 
trusses. 

The tops of the falsework columns at panel points 
8 and 4, Kentucky span, were pin-connected to 
horizontal, longitudinal struts which engaged 
knee-braced brackets at the next panel point of the 
lower chord until the truss weight was transferred 
to them. 








Fie. 9. Hypravutic CAMBER JACKS AND Pin BeEaRING FoR Bottom CHORD ON 
Top or Stee, Fatsrwork Cotumns |, 16, Onto Span. 


January 17, 1913, and modified for the erection of 
the Sciotoville Bridge. As used here, this traveller, 
which will be seen in its incompleted condition in 
Fig. 3, on Plate VIII, had an extreme height of 
about 163 ft. an overall length of 77 ft., and an 
overall width of about 75 ft. It was made with 
three vertical bents with an inside clearance of about 
50 ft. horizontally, and a vertical clearance of about 
150 ft. above the rail, enabling it to move back and 
forth over the finished structure. 

Each bent was composed of two vertical trusses, 
each seated on two double-flange wheels and con- 
nected at the upper end by a lattice girder 10 ft. 
deep, with solid plate webs in the end panels. The 
bents were braced longitudinally by horizontal 
struts and pin-connected adjustible diagonal rods. 
The transverse trusses were connected by three 
sets of three longitudinal jigger I-beams each that 
were seated on the top flanges on the centre line 
of the bridge and in the planes of the trusses, and 
by pairs of longitudinal struts 10 ft. apart between 
the vertical legs. The panels between the pairs of 
longitudinal struts contained diagonal rod bracings. 

The longitudinal jigger beams (see Fig. 6) served 
as lifting girders, from which 50-ton tackles were 
suspended in the planes of the bridge trusses 
and 35-ton fleeting tackles were suspended from 
the I-beams on the centre line of the bridge. 

Traveller Rigging.—The traveller was equipped 
with two steel derrick booms, 80 ft. long, of 15 tons 
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capacity, connected to the feet of the forward 
transverse bent. The hoisting and topping lifts 
of these booms were operated by ordinary electric 
hoisting engines, and the derricks were swung with 
bull wheels operated by tackles commanded by 
pairs of electric derrick-swinging engines. These 
booms were used only for the erection of the false- 
work. 

The traveller was also equipped with six tackles 
of 50 tons capacity and two fleeting tackles of 
35 tons capacity, and was usually operated by a 
gang of about 20 men. The tackles were operated 
by three electric hoisting engines, and the heaviest 
piece lifted weighed 90 tons. The traveller and 
equipment weighed 200 tons, and its best record on 
this work was the erection of 500 tons of bridge steel 
in 10 hours. 

Erection of the Ohio Span.—The erection of the 
Ohio span was commenced by the assembling and 
connection of the floor beams, floor stringers and 
lower chords for the full length of the span. Service 
tracks were laid on the permanent floor, as shown 
in Fig. 6, Plate VIII, and the truss members delivered 
by the service tower on shore at the end of the span 
were brought to the gantry traveller, which hoisted 
them and held them in position until their con- 
nections were made and they were independently 
stable. Fig. 7, Plate VIII, shows the service tower 
erected and the approach and plate girder spans 
on the Ohio side supported on temporary cribbing. 

The floor system and bottom chords were extended 
to L-18 of the Kentucky span* and the erection 
of the trusses was commenced at L-18 of the 
Kentucky span and completed to L-18 of the Ohio 
span, and continued to L-16 of the Ohio span 
before the erection of the Kentucky span was 
commenced, after which the erection of the Ohio 
span was completed by the gantry traveller before 
the erection of the Kentucky span had proceeded 
beyond panel point L-17. 

After the splices of the lower chord were riveted, 
the chords were jacked to positions on a curve, 
varying from 1} in. above to 8 in. below the level 
line in order to provide for the easiest connection 
of the web members. This curve and other curves 
showing the position of panel points under different 
conditions of loading were very carefully laid off 
on accurately-computed deflection diagrams, by 
which the amount of jacking and the resistance 
developed were indicated. A view of the hydraulic 
camber jacks and pin bearing for the bottom chord 
on the top of the steel falsework columns at L-16, 
Ohio span, is given in Fig. 9, on page 82. As 
soon as the trusses were assembled sufficiently for 
their supports to be transferred from the wooden 
falsework to the steel falsework bents the timber 
falsework towers were all removed, starting from 
the Kentucky end. 

Some of the connections of the web members 
to the top chords could not be made without forcing, 
because the members were finished according to the 
dimension given by the assumption of full dead load 
and half live load (3,000 lb. per lineal foot) per truss. 
Usually the web diagonals were bent upward by 
the traveller tackles and held there until drift pins 
could be entered in the field rivet holes and the 
connections drifted to position, producing a slight 
reverse bend in the members. 

(To be continued.) 





BICENTENARY OF D’ALEMBERT 
(1717-1783). 

TEN years ago when sketching the life of Leonard 
Euler we quoted the words of Nichol, the Glasgow 
professor of astronomy, to the effect that “In our 
own modern times there are three great and classic 
epochs as to mathematical science. The first was 
filled by the achievements, the fame and the power 
of Newton, Leibnitz and the Bernoullis. Following 
them we have the great triumvirate, Euler, 
D’Alembert and Clairaut ; to which succeeded the 
reign of Lagrange and Laplace.” Of these illustrious 
men, Euler was born in 1707, Clairaut in 1713 and 
D’Alembert in 1717. Clairaut died in 1765, while 


* The “ spans” of the panels were numbered from the 
two shores to the centre pier, where the Ohio span 20 
and the Kentucky span 20 meet. The letters L and U 
poe in the description refer to the lower and upper 
chords. 








Euler and D’Alembert died in 1783, within six 
weeks of each other. If it were our purpose, an 
interesting picture could be drawn contrasting the 
lives and characters of these two men who, each in 
his own sphere, produced lasting effects on the 
progress of mankind, the one by his purely mathe- 
matical work and the other not only by his scientific 
work but by his spirited independence of thought 
and action. Euler’s life at St. Petersburg and 
Berlin was devoted almost entirely to the exact 
sciences, and he had little of the disposition of a 
Voltaire or a Huxley. D’Alembert, on the other 
hand, after raising himself tg eminence as a mathe- 
matician, turned to the fields of philosophy and 
literature, and played a leading part in the emanci- 
pation of men of letters from the thraldom of 
patronage. 

The name Alembert, or D’Alembert, was an 
assumed one, for this distinguished Frenchman 
started life as a foundling—an illegitimate child 
exposed when but one day old on the steps of the 
church of St. Jean le Rond, which in those days 
nestled under the great porch of Notre Dame, in 
Paris, and being taken before the parish com- 
missary, he was placed in the charge of the wife 
of a poor glazier and given the name of Jean le 
Rond. His father turned out to be one, Destouches 
Canon, a provincial commissionaire of artillery, 
while years afterwards he was claimed as a son 
by the famous society beauty Madame de Tencin, 
the friend of Fontenelle, of Montesquieu and other 
prominent men. The relations of D’Alembert 
with his foster-mother were, however, always very 
happy, and he spent the first forty years of his life 
under her roof. From the first his father provided 
for his immediate needs by settling an annuity of 
1,200 francs upon him, and though in after life he 
received the small pay of an academician and 
accepted a pension from Frederick the Great of 
Prussia, generosity was ever a marked characteristic 
with D’Alembert ; he cared little for money or for 
the pleasures money could buy. Sent, when a boy, 
to the College of the Four Nations, he early gave 
signs of great intellectual gifts, and, finally, after 
studying law and medicine, he returned to his first 
love of mathematics, gave up prospects of fortune 
and contented himself with his freedom, his annuity 
and his simple life with Madame Rousseau, the 
glazier’s wife. The results of his labours were 
given to the world in his essay on the integral 
calculus (1738), his treatise on dynamics (1743), his 
treatise on fluids (1744), and his “‘ Theorie General 
des Vents” (1745). These were all important 
works, and his volume on dynamics, coming as it 
did at the end of the long controversy on moving 
forces which had occupied the thoughts of mathe- 
maticians for thirty years, marked an epoch in the 
treatment of mechanics. The well-known principle 
of D’Alembert was stated by Rankine thus: “If 
from the forces impressed on any system of bodies 
connected in any manner there be subtracted the 
forces which, acting alone would be capable of 
producing the actual acceleration and retardation 
of the bodies, the remaining system of forces must 
balance each other.” In 1747, D’Alembert, with 
Euler and Clairant, was a competitor for the prize 
of the Paris Academy of Science for an investigation 
of the irregularities of Jupiter and Saturn, and two 
years later he published his work on the Precession 
of the Equinoxes, which contained a rigorous in- 
vestigation of the motion of the earth about its 
centre of gravity. His treatise on the resistance of 
fluids appeared in 1752, his researches on the 
moon’s libration and some lunar tables in 1754, 
and with this may be said to end his purely mathe- 
matical work. Chosen a member of the Academy 
of Sciences in 1741, when 24 years old, he was 
admitted to the French Academy on December 19, 
1754, when he read to the Academy the preliminary 
discourse of the famous “ Encyclopedia” projected 
by Diderot. He became secretary to the Academy 
in 1772, and among his writings were the eloges 
of nearly seventy deceased members of that body. 
From 1754 onward, philosophy, history, literature, 
music and other subjects claimed his attention ; 
he frequented the brilliant society of that time, 
and was recognised as one of the leading men of his 
day. Of his “Essay sur la Société des gens de 
lettres avec les grands,” Condorcet maintained that 


it had a large share in promoting the independent 
spirit and position by which men of letters became 
distinguished. Of an amiable disposition, his 
character was bold and frank, and he enjoyed the 
friendship of such as Borda, Lagrange, Voltaire and 
Rousseau. Though never married, he was affection- 
ately attached to Mademoiselle de I’Espinasse, and 
though he lived for several years in the same house 
as this lady, no’ scandal attached to his name. He 
died in Paris after a tedious and painful illness, 
on October 29, 1783. 

D’Alembert’s life not only corresponded with 
one of the most remarkable periods in the intellectual 
life of France, but it coincided with the rise of a 
great school of physical enquirers, probably the 
most brilliant group of mathematicians, astronomers, 
chemists and physicists the world has ever seen. 
And in this connection it is not without interest 
in these days, when the respective contributionr 
of the various nations towards the development ot 
scientific knowledge are so often discussed, to make 
a brief survey of the history of the sciences and 
recall a few notable facts. The revival of learning 
in the fifteenth century extended to all branches of 
literature as also to mathematics and astronomy. 
The invention of printing (1440), the fall of Con- 
stantinople (1453) and the coming of the Reformation 
all assisted in the revival of an interest in the 
material world, and modern science may be said to 
date from 1453. At the sack of Constantinople in 
that year by the Turks, many of the monks living 
there fled westward, carrying with them the precious 
manuscripts of the ancients and others, and thus 
though no Turkish name is found in our histories of 
science, this race of military conquerors contributed 
indirectly to the spread of knowledge. The manu- 
scripts, by force of circumstances, passed into Italy 
and Germany, and it was there that the first 
translations of Euclid, of Ptolemy, of Apollonius 
and others were made. The sixteenth and seven- 
teenth centurics reaped the harvest thus sown, 
and we see the rise of Copernicus and Kepler in 
Germany, then that of Galileo in Italy, and of 
Newton in England. The centre of gravity of 
scientific thought, as it were, thus shifted from 
Germany to Italy, from Italy to England. In the 
eighteenth century, owing to various causes, among 
which was the adoption of Leibnitz’s notation of 
the differential calculus, the pre-eminence in mathe- 
matical matters passed to France, which retained 
the lead undisputed for many years. Among 
mathematicians, Clairaut, Montucla, D’Alembert, 
Borda, Vandermonde, Lagrange, Monge and Laplace 
were all born within the first half of the eighteenth 
century, as were also the astronomers Lacaille, 
Lemonnier, Messier, Lalande, Bailly, Delambre and 
Mechain. No other country can recall any list of 
contemporary names of nearly equal distinction as 
these. Euler and Daniell Bernoulli appeared in 
Switzerland, Riccati, Boscovich and Agnesi could 
be claimed by Italy, and England could boast of the 
birth of Simpson and Maskelyne, of Landen and 
Waring. In Germany, the comparative deficiency 
in great men is very marked, for she saw during this 
time the birth of but one astronomer of note— 
Tobias Mayer—and of Kaestner and Lambert, 
among mathematicians. ‘We ought, perhaps, not 
to omit the name of William Herschel, who, it is 
right to remember, was a German by birth and 
breeding. Though appreciated by students of 
history, it is not generally recognised what a burden 
was left the German States by the Thirty Years’ 
War (1618-48). This awful struggle held the 
country in its vicious embrace for more than a 
quarter of a century, laying waste wide districts, 
impoverishing and decimating the population, and 
throwing back the spread of intellectual culture for 
many years. The more deeply the course of the 
seventeenth and eighteenth centuries is studied 
the more deeply the mind is impressed by the awful 
and melancholy nature of the calamity suffered by 
the inhabitants of the German States, a calamity 
which, says Ambassador Gerard, in his recently- 
published book, affects the thoughts and spirits of the 
German people to-day. And nowhere are the 
unhappy results of this struggle more evident than 
in the story of the progress of science. During the 
century 1650-1750 it may be doubted whether the 
total contributions of Germany to science equalled 








84 


ENGINFERING. 








in value the work of, say, Huyghens. There is but 
one outstanding name—that of Leibnitz—but his 
great invention of the differential calculus was due to 
his contact with men of science of Paris and London, 
and cannot be traced to any inspiration he received 
at home. In the great scientific movements of the 
day Germany had but asmall part. True, we owed 
to her the introduction of the air pump, the friction 
electric machine and the mercurial thermometer, 
but she made no contribution compared with the 
enunciation of the law of gravity or the discovery 
of the composition and the velocity of light. Also 
the enunciation of the undulatory theory was due 
to Huyghens, and the principal contributor to the 
extension of our knowledge of the heavenly bodies 
was Cassini. The expeditions to determine the shape 
of the earth, the development of the chronometer 
and the attempts to determine the longitude at sea, 
the development of mechanics and the establish- 
ment of great national astronomical observatories 
saw no rival achievements in Germany. The 
transactions of the Royal Society of London and 
of the Paris Academy of Sciences reflect the scientific 
activities of the British and French nations, but it 
is a strange eommentary on much that is advanced 
by some of the German intellectuals to-day that 
the most valuable memoirs in the proceedings of the 
Berlin Academy of Sciences during the eighteenth 
century were those contributed by foreigners. 

The recovery of Germany from this relapse was 
well advanced by the time of Goethe and Schiller, 
and during the last century she attained once more 
to her true position of equality with the other 
Western nations. There has, however, been a 
tendency to draw a distinction between the scientific 
work of the Germans and of others, and to find it 
lacking in brilliancy or inspiration—to find that 
they follow where others lead. Such a conclusion 
does not appear warranted, and it would be a 
mistake if this opinion became general. If it were 
possible to evaluate and integrate the contributions 
of this or that nation to the sum total of knowledge, 
what would be the gain? Kepler, Galileo, Newton, 
Lavoisier, Huyghens, Berzelius, Faraday, Helm- 
holtz, Reamuur, Pasteur and Kelvin are the heritage 
of the world, and to this list might be added, did 
we hold a brief for Germany, Gauss, Bessel, Olbers, 
Struve, Hansen, Argelander, Jacobi, Pfaff, Weber, 
Hertz, Mitscherlich and Bunsen. It was the 
American, Gould, who described the Russian 
observatory at Pulkowa as the astronomical capital 
of the world. yet was it not the genius of a German 
family which raised it to that position? Who 
would choose to place in the balance the respective 
merits of Wéhler and Dumas, of Liebig and Fremy ? 
Almost without exception the English physicists 
and chemists of the latter part of the reign of 
Victoria were men who had eagerly sought 
admittance to the laboratories of Bunsen and 
Liebig, of Kirchhoff and Magnus. Were not the 
discoveries of Mansfield and Perkin the results of 
their contact with August Wilhelm Hofmann, to 
whom more than any man English chemistry owes 
whatever success has been hers? The estimation 
in which former German scientists were held may 
be illustrated by one or two facts. Of the first 
fifty annual medals of the Royal Astronomical 
Society one went to America, one to France, three 
to Italy and sixteen to Germany. Again, the 
highest honour France can show a man of science 
is to elect him a foreign associate of the Institute. 
Limited till recently to eight, this group of dis- 
tinguished men—in 1870—just prior to the Franco- 
Prussian War—contained three Englishmen, one 
Swiss and four Germans. It is also worth recalling 
that of the eminent men choren to deliver the 
Faraday memorial lectures to the Chemical Society, 
one has come from Russia, one from Italy, one from 
America, and four have come from Germany. The 
records of the Royal Society are equally interesting 
in this connection. Many wars have been waged 
since the days of Copernicus, but the historics of 
astronomy, of mathematics, of physics and chemistry 
have little to say of emperors or kings, statesmen 
or soldiers. It is, however, clearly seen that when 
ever national jealousics, prejudices and hatreds have 
appeared the result has been a hindrance and not a 
furtherance of true progress. The result of our 
wars with Napoleon, Mr. Edmund Gosse said the 





other day, was that “the average Frenchman 
believed the English to be a nation of dreary 
hypocrites; the average Englishman believed the 
French to be a race of dissolute Atheists.” 

«The world is not for aye; nor ’tis not strange 

That even our loves should with our fortunes change.” 

However deep our abhorrence of the principles 
and practises of the present rulers of Germany, 
there is no more to be gained by decrying the work 


of her astronomers and chemists than in refusing to | K 


listen to the magic of her composers. 
** All civilised nations,” wrote von Zittel twenty 
years ago, “ have shared in the development of the 


natural sciences, the history of any one of which | Ch 


must be to a certain extent the history of a scientific 
freemasonry,” and this freemasonry of science has 
never found a happier demonstration than at the 
annual dinner of the American Institute of Electrical 
Engineers in 1901, when the toasts honoured were 
to “The Land of Ampere,” “The Country of 
Faraday,” “The Successors of Ohm,” “The Heirs 
of Volta,” and “‘ The Legatees of Franklin.” 





THE ECONOMICS OF THE CHINESE 
RAILWAYS. 

THE war in Europe has undoubtedly set back 
the development of China for many years unless 
the Government can gain the confidence of the 
people and foster some spirit of patriotism. China 
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the following table :— 
Area, | Number 

Province. Square | Population. | to Square 

| ies. | le. 
Anwei | 48,461 | 20,596,000 425 
Chekiang | 39,150 11,589,000 296 
Fukien | 38,500 22,199,000 574 
Honan 66,913 | 22,115,000 | 340 
Hunan 74,320 21,002,000 | 282 
Hupeh | 70,450 34,244,000 486 
ansu 45,4 9,285,000 74 
Kiangsi 72,176 24,534,000 340 
K wangsi 78, 5,858,000 65 
Kiangsu 44,500 20,905,000 470 
K wangtung 79,456 29,706,000 377 
Kweichow 64,554 7,669,000 | 118 
_ 7 58,940 17,937,000 | 304 
Szechuan 116,800 67,782,000 | 406 
Shansi 56,258 12,211,000 | 221 
Shantung 53,762 36,247,000 | 557 
Shensi 67,400 8,432,000 | 126 
Yunnan 10,706 1,721,000 108 
1,335,841 | 386,000,000 | 292 


It will be seen from the above table that the bulk 
of the population is concentrated in the following 
provinces :—Anwei, Honan, Hupeh, Chili, Shantung, 
Kiangsu and Northern Chekiang. These provinces 
form what is known as the Great Plain of China, 
which is shown in the heavy dotted line in the 
accompanying map. 

Roughly, the area of this plain is 210,000 sq. 
miles, with a population of 132,000,000, or 625 








persons to the square mile, the densest in the world. 
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at the outbreak of the war was committed to the 
construction of some 6,300 miles of railway, 
practically all of which was to be built by foreign 
loans. Had this scheme been carried out the very 
slow development of the country would have made 
great strides. As it is, the country is nearly 
bankrupt, the Government insecure and without 
the confidence of the country. The people as a 
consequence are very chary of investing in Govern- 
ment controlled concerns. It is fairly obvious that 
China must still look for money abroad, and there 
is very little doubt that it will be more costly 
than heretofore. Consequently the study of 
economy will be more of a necessity than it has been 
in the past. Various savings would perhaps result 
from variations in the present methods and standards 
of construction, but before entering into a discussion 
of this a short summary of the railway needs, 
resources and present conditions of transport in 
the different provinces would perhaps be useful. 
The estimated populations of the 18 provinces of 
China proper, together with their areas, are given in 


In fact, the nine eastern provinces in or near the 
Great Plain have an area of 502,192 sq. miles. 
(two-fifths of the whole 18 provinces) and an average 
population of 458 persons to the square mile. 
The necessity of railways for the development 
of this area is extremely obvious when its mineral 
wealth, cheap labour and present lack of transport 
facilities are considered. Practically the whole 
of the western portion of this plain is one vast 
coalfield, with smaller coalfields in central Shantung 
and northern Chili. Other minerals, ironstone in 
particular, are also present in large quantity on 
the eastern boundary. The mineral and other 
resources, agricultural and transport, are as follows : 
Chili, the metropolitan province, has an area of 
58,949 sq. miles. It produces wheat, maize, oats 
and salt, and is also responsible for a large pro- 
portion of the coal production of China. It is 
served by the Peking Hankow (No. 13), Peking- 
Mukden (No. 5), and Peking-Kalgan (No. 8) 
Railways, the Peking-Mukden Railway providing 





its outlet to the sea via Tientsin and the Peiho. 
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This river, the only one of importance, is navigable | railway. This last river, and lack of maintenance | thus. With some 6,000 miles of railway in opera- 
for steamers drawing 15 ft. of water as far as|on the Grand Canal, have been responsible for a | tion China proper has 0.3 miles of railway to each 
series of most disastrous floods and.their attendant | 100 sq. miles and 0.19 miles for each 10,000 people. 


Tientsin, 40 miles from its mouth. This port is 
kept ice-free in mild winters at considerable expense, 
but is always liable to be closed from December to 
March on account of ice. The Peiho is tortuous, 
has a bar at its mouth, and is continually silting up. 
Most of the coal produced is shipped through the 
ice-free port of Chingwangtao, the property of the 
Chinese Engineering and Mining Company, whose 
accommodation for shipping has been designed 
with a view to their own requirements only. 

Shantung has an area of 65,104 sq. miles. It is 
extremely fertile. Cotton, the clothing of the 
people, silk, straw-braid, glass, earthenware and 
bean oil, are some of its products. It has con- 
siderable mineral wealth, producing a fair quantity 
of coal, some gold and copper. 

This province prior to the war was the German 
sphere of influence and has been exploited with the 
usual thoroughness. It is served by the trunk line 
from Tientsin to Pukow (No. 9 and No. 10), and 
has rail connection with the excellent once-German 
port of Tsingtau. All the railways were either 
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To properly conserve this river is one |For comparative purposes the United States has 


|of the most urgent needs of the province, both | 238,356 miles of railway and 1 mile to each 370 


for the above reason and because the usefulness of | 


people, Australia has 1 mile of railway for each 


the river below its junction with the railway is very | 250 people, and the United Kingdom 1 mile to 


limited at present, as it loses itself in the very 
extensive but extremely shallow Hungtse Lake. 
Kiangsu and Chekiang have an area of 45,000 
sq. miles and 39,150 sq. miles respectively, and 
they produce beans, silk, tea and salt, among other 
| things agricultural. Minerally these provinces are 
of small value. There are practically no railways 
within this area except the Shanghai—Nanking 
(No. 20) Railway in Northern Chekiang, whose 
usefulness is very limited, as it can never compete 
| with a magnificent waterway like the Yangtse, 
| with which it runs practically parallel. At present 
| this line is merely a link in the trunk system and 
| can only prosper when feeder lines are built. These 
provinces have, however, a most wonderful system 
of canals, of which there are some 50,000 miles. 
In addition, they are traversed north and south by 
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German owned or under German control. Internal 
water communication is very poor. The province 
is traversed by the Grand Canal, which runs from 
Tientsin to Hangchow, but this in some places has 
been allowed to silt up and is generally in poor 
condition, and of little use as a waterway. The 
Yellow River, the only one of importance, is only 
navigable in parts, for small steamers as far as 
Tsinanfu, the provincial capital, 200 miles from the 
mouth ofthe river. This river owing to its tendency 
to silt up and burst its banks is of more expense than 
utility, costing the Government about 750,000I. 
per annum for conservancy. A railway along its 
banks for efficient handling administration of the 
conservancy works would appear to be one of 
China’s most urgent needs. All railways and mines 
in the province are now worked by the Japanese. 

Honan has an area of 66,913 sq. miles and is 
extremely fertile. Its principal agricultural products 
is beans, and a large amount of coal is produced. 
It is served by the Peking—Hankow (No. 13) Railway, 
which provides its outlet to the sea via Hankow 
and the Yangtse River. It has also another outlet 
to the same river via the Huai River and the 
Tientsin—Pukow (No. 10) Railway, but this route, 
which would serve much of Central Honan and 
Northern Anwei, is at present undeveloped, only 
junks of 80 tons maximum carrying capacity at 
present using this river. 

Anwei has an area of 48,461 sq. miles, and is 
said to be the poorest province in China. It has 
never got over the devastating effect of the Taiping 
rebellion of 1866, and is in more of an arrested 
state of development than the other provinces of 
the plain. It produces tea, hides, rice and silk, 
and has deposits of coal and copper which have not 
been developed. The province is served by one 
line of railway, the Southern Section (No. 10) of 
the Tientsin—Pukow Railway, which is a British- 
built line. Water communication is poor, the only 
navigable rivers being the Yangtse and the Huai, 
the latter providing the only outlet to the sea for 
the northern part of the province via the above 
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the Grand Canal, and east and west by the Yangtse 
River, so that there is no very crying need for 
railways in this section of the country. 

Hupeh has an area of 70,450 sq. miles, and 
produces tea, hides, iron and coal. It is served 
by the Peking—Hankow (No. 13) Railway, which 
provides its outlet to the sea via the port of Hankow 
and the Yangtse. Water communication is in- 
different, the only navigable rivers being the Yangtse 
forming the southern boundary of the province 
and the Han River, a tributary, flowing on a 
northerly direction from Hankow. This province 
is in the centre of the modern iron industry of 
of China and should, if properly developed, be of 
huge importance in the opening-up of the country. 

From the above very summary details it is 
obvious that the resources of this area are enormous, 
and that communications are extremely poor. 
The provinces are like watertight compartments 
as far as communications are concerned. At 
present there may be famine in one and excess in 
another, and no attempt is made to manufacture 
for more than local needs. 

The railway situation in China can be summarised 














each 11 sq. miles. If the length of railway is 
summarised for the areas under consideration it 
will be found to amount to 2,679 miles, or 1 mile 
for each 127 sq. miles of country. 

Water transport within this area is practically 
confined to the Yangtse River, which forms the 
southern boundary of the plain. This river, as far 
as Hankow, 600 miles from the mouth, is navigable 
for ocean-going steamers. The great drawback 
to the river is the enormous variation in the summer 
and winter levels, amounting to as much as 40 ft. 
at Hankow, and rendering navigation above this 
place difficult at low water. Above Hankow, in 
addition to the lack of water between Hankow and 
Ichang, there is also this difficulty coupled with 
the existence of rapids. However, small river 
steamers run between Hankow and Ichang all the 
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year and between Ichang and Chunking when 
water permits; usually the river is closed from 
December to April. Ichang is 970 miles from the 
mouth of the river and Chunking about 1,400 miles. 

This handicap makes a railway connecting Han- 
kow and Chengtu, the capital of the enormously 
populous and rich province of Szechuan, one of the 
most urgent needs of the country. Another railway 
of some urgency is a line through the province of 
Shansi and Shensi (No. 49) to the capital of the 
isolated province of Kansu. All these provinces 
are said to be very rich minerally, but owing to 
lack of transport have no chance of development. 

South of the Yangtse the country, with the 
exception of the province of Fukien, is less populous 
and much more mountainous. Railway construc- 
tion would therefore be more expensive, and is 
less needed, as the bulk of the wealth and population 
is concentrated either on the southern side of the 
Yangtse Valley or on the seaboard where there is 
water communication. China should, therefore, con- 
centrate on the Great Plain, the development of which 
will entail least investment of much-needed capital 
and offers more certain returns than elsewhere. 

One form of transport has been altogether 
neglected in the above summary, namely, road 
transport, which is of very little value owing to the 
neglected state of the roads. There are said to be 
2,000 imperial roads in China, but with the exception 
of the courier roads these highways are mere tracks 
or footpaths. The chief roads radiate from Peking, 
connecting that place with the various provincial 
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capitals. In some places these roads are paved 
with stone blocks of large size, and the ruins of 
signal towers and military posts at fixed intervals 
show that at one time some importance was attached 
to them. 

The upkeep of the roads is at the present time 
in the hands of local officials, each village taking 
responsibility for its own roads. Only what are 
considered, according to local ideas, necessary 
repairs, are undertaken, with the consequence that 
no real road maintenance has been done for some 
centuries. The roads as built are unmetalled, and 
the bridging scanty, so scanty in fact that the 
majority of bridges have only been designed to take 
the dry-weather flow, with the consequence that for 
most of the year the approaches are flooded. In 
addition, where country of any difficulty has been 
encountered the road has degenerated into a mere 
footpath capable of taking only wheelbarrow, 
coolie or mule traffic, so that all cart-borne goods 
have to be transhipped. 

On all these so-called roads in the plain goods 
are circulated by mule wheelbarrow or carts, but 
transport is rendered difficult and often impossible 
by the state of the roads, which are purely of the 
dry-weather order. Mule, donkey and _ wheel- 
barrow transport are universal all over China, but 
the cart is only met with north of the Yangtse, 
with the consequence that the roads in South China 
have degenerated into tracks of footpath width. 
The cart usually seen in North China is shown in 
Figs. 2 and 3; into this the farmer will put a load 
of 1 ton to 1.5 tons, or rather more than is put into 
the English cart, which has a tyre width of 5 in. 
against 2 in. in the Chinese cart. That roads in a 
country with 30 in. or more of rain per annum 
become impassable in the wet season is not to be 
wondered at, when their unmetalled state, their 
poor drainage and the traffic they carry are con- 
sidered. North China has the great advantage of 
so severe a winter that even these roads would 
take the heaviest traffic, but this only holds from 
December to March, for the rest of the year the 
roads are as much dependent on weather for their 
usefulness as the rest of the country. 

In the southern part of the Great Plain the cart 
is as shown in Figs. 4 and 5 ; it is pulled by a trace, 
and carries the same loads as the northern cart, but 
has even narrower tyres in a district with about 
twice the rainfall of the north. The wheelbarrow 
shown in Figs. 6 to 8 is even more destructive of 
roads, as it is, as often as not, unevenly loaded, 
causing the wheel to tilt and thus present less 
than the normal tyre surface. The tyre width is 
usually about 1} in., and the barrow often carries 
as much as 800 lb. The wheelbarrow is as much 
used for passenger traffic as for anything else ; it 
will seat four people, the charge being about 2d. 
per mile. The wages of a wheelbarrow coolie 
vary from about 6d. per day in North China to 
8d. in the Yangtse Valley. 

Such ill-designed transport and abominable roads 
make the stagnation, ignorance and misery which 
exist within 30 miles of any railway or treaty port 
easily understandable. The civilising influence of 
railways in this country needs little illustration, 
but it may be stated as an instance, that previous 
to the building of the Southern Section of the 
Tientsin—Pukow (No. 10) Railway, there were in 
existence three entirely different systems of coinage 
in a length of about 150 miles. The units of length 
and capacity varied from village to village, and 
most men believed their market town to be the 
biggest city in the world. This is typical of con- 
ditions in the closed portions of the country. It 
should also be stated that whe roads all over the 
country are infested by bandits. 

Finally, that this, the richest part of China, has 
repeatedly suffered from famine, is another proof 
of the wretchedness of communications. Thus, in 
1877-8, a famine in Honan, Shansi, Shantung and 
Chili is estimated to have wiped out 8,000,000 
people. Also in 1910-11, famine and floods in 
Northern Anwei and Kiangsu were responsible 
for thousands of deaths. With regard to the cost 


of the various modes of transport, this necessarily 
varies somewhat in a country where labour increases 
in cost from north to south, wages in the Yangtse 
Valley being about 50 per cent. and in Canton 


following are fair averages :— 


Cost 
Type. per ton-mile. Remarks. 
Cart... 2d. to 4d. per Maximum load, 1.5 ton. 
ton-mile English cart 25 ecwt., 
cost 74d. per ton-mile. 
Water . 0.ld. to 0.2d. Sailing boats up to 200 
per ton-mile tons. An extra of 4d. 
per ton for loading is 
charged. 
Wheel-barrow 2d. to 6d., Maximum load, 800 lb. 
according to 
state of 
roads 
Mule a. <i ... Maximum load, 200 Ib. to 
270 Ib. 
Railway - O98. .,. .-. Cost to Government. 


It is of some interest to compare the cost of 
water and rail carriage in European countries :— 


Water Carri Rail Carriage 
Country. per tae per eon-unile. 
Russia . 0.08d. to 0.42d. (Volga) 0.49d. 
Germany ... 0.5d. to 1.315d. «+» 0.055d. to 0.353d. 
Austria... 0.87d. (Danube) ’ 
France . 0.141d. see .- 0.1ld. to 0.78d. 
Belgium _ *0.08d. to 0.78d. 


Considering that the price paid for labour 
generally is about one-tenth that paid in Europe, 
transport in China is expensive, uncertain and 
under present conditions incapable of handling any 
large volume of traffic except on the railways, which 
are too few. 


(To be continued.) 
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forces to which its surface is subjected by tractive 
effort. 

The methods adopted for overcoming the difficulties 
peculiar to such traction problems can be divided into | 
two main classes: The one class 1s that in which the | 
driving power is distributed over more than two driving 
wheels; the other class is that in which the tractor 
drives through chain tracks which reduce the insistent 
load. The two classes of tractor are, consequently, 
applicable to different conditions, and while the methods 
cannot be considered as competitive, the limitations of 
each can be best appreciated by direct comparison of 
their respective peculiarities and advantages. 

Under the ideal conditions of traction on rails the 
driving power transmitted through a single pair of 
wheels may suffice to haul a train of many coaches or | 
wagons. Under the less favourable conditions of 
ordinary roads, a single pair of driving wheels may | 
serve to transmit the power necessary for hauling two | 
or more trailers. Traction on the ordinary road by | 
metal-tyred wheels, however, demands in the driving | 
wheels a large diameter and great width of tread, in 
order that the insistent load may be reduced to reasonable 
intensity. How sensitive roads are to the loads that 
they carry may pen be best realised by considering 
a gravel road, on which ordinary devices can, in normal 
conditions, be used safely ; 
however, cause serious damage when the load-carrying | 
coefficient is even slightly disturbed, as, for example, by | 
a thaw. 

Among schemes for road haulage devised with the | 
object of reducing the load per driving wheel may be 
mentioned the Renard road train,t consisting of six- | 
wheeled vehicles. The central wheels of each vehicle | 
were metal-tyred driving wheels, and the end wheels | 
were fitted with rubber tyres and Ackermann steering. { | 
The leading vehicle formed the power unit, and power 
was transmitted to the central axles of the other vehicles 
of the train by an articulated shaft. Under State 
subsidy the system had a fair trial in France, but it has 
not developed to any notable extent. The attempts at 
multiple-axle drive have, however, indirectly led to the 
development of the four-wheel drive, a system which, 





* Paper read before the Institution of Mechanical 
Engineers, on Friday, January 18, 1918. 

t Proceedings Inst. of Automobile Engineers, vol. ii, 
pages 8, 18, 27 and vol. v, page 15; also Appendix I 
of present paper, Historical Note. 





ENGINEEKING, vol. ixxxiii, pages 237 and 408) 
(1907), and Appendix I of present paper. 


100 per cent. higher than North China. The, 
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inequalities, its resistance to load and to those shearing | to be met is that the axes of all four wheels shall intersect 
| at the same point, Fig. 2. 


while less ambitious, has considerable advantages for 
rae a conditions of traction over the ordinary two-wheel 
rive. 


PART I. 


Four-wheel Drive.—The four-wheel drive may be 
combined with either two-wheel steering or four-wheel 
steering. An example of the first of these classes, 
schemes for which were proposed as early as 1898, was 
the touring car built by ) me, sag of Amsterdam, in 1903, 
and exhibited at the Crystal Palace in 1904. The author 
has already referred to this on the discussion on a paper 
by M. Brillé read before the Institution.* Mr. Brillié’s 
paper treated of an improved motor lorry of the second 
of these classes, driving and steering through all four 
wheels. 

The four-wheel drive vehicles of to-day have much in 
common with the ordinary back-axle driven lorry, or 
truck, in type and arrangement of the engine and its 
accessories, such as carburettor, radiator and clutch, 
and also in the arrangements of gear-box, springing and 
brakes. Those features only will be described, therefore, 
in which the four-wheel driven vehicle differs from the 
ordinary type. 

Four-wheel Steering.—In the ordinary front-steering 
vehicle, fitted with the Ackermann axle, the design 
endeavours to meet the condition that in plan the axles 
of both front wheels shall intersect at a point on the 
axis of the back wheels, as shown in Fig. 1, annexed. 
In the four-wheel drive car with four-wheel steering the 
problem assumes a more general form, and the condition 
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Tue problems involved in the design of vehicles for | / 5 
travelling, or for the haulage of goods, or agriculturai x 
implements, or produce over the land or bad roads, f | | | ro REMI NG 
depend for their satisfactory solution upon conditions 
that vary widely. The worse the condition of the road Sq a 
or land to be traversed, the more essential it is that due (5969.4) 
account should be taken of the nature of the ground, its 
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So long as this condition is 


| fulfilled it is not essential that the inclination of the 


axes to the normal shall be the same for the front and 
back axles; but in practice the steering is generally 
P oagenn Fig. 3, and the virtual centre about which 
the vehicle turns is situated on the normal centre line. 
This results in a reduction of the radius of the turning 
circle approximately to one-half of that obtained with 
the same front axle and with front steering only. The 
vehicle has therefore much greater handiness in certain 
respects, but is subject to the disadvantage that if 
brought near a kerb, and particularly a high kerb, the 
wheels cannot be locked sufficiently to permit of taking a 
small turning circle in leaving. This can be a distinct 
disadvantage in cities, though it is to a great extent 
compensated for by the greater ease with which the 
vehicle can be manceuvred backwards. 

The locking of the rear wheels restricts the space 
available for framing the body of the vehicle at the 
height of the chassis to a narrower width than with two- 
wheel steering. This does not affect the arrangement of 
a cylindrical tank or hopper-shaped body, but for the 
ordinary flat platforin it is necessary to give greater 
height than in normal practice. Although the author 
has not found an actual example of the non-symmetrical 
steering, shown in Fig. 2, it is to be noted that conversion 


the same devices may, | to this arrangement involves nothing more than altering 


the lengths of two levers, and that the increased width of 
body which could be carried direct on the chassis might 
well compensate for the slight increase in the turning 
radius, 

For driving over country roads or fields with many 
irregularities or obstacles the four-wheel drive has 
undoubted advantages due to the fact that the per- 
centage of load available for adhesion is nearly double 
that of a two-wheel drive. 

Four-wheel Braking.—The application of brakes on 
automobile vehicles running on ordinary or bad roads 
involves inevitably the possibility of side-slip. It is 
well known that, when the coefficient of friction for 
lateral displacement of the tyres is small, and the brakes 
are applied too hard on a vehicle with rear wheel brakes, 
side-slip will result, and the back of the vehicle will 
““come round” unless prevented by the skill of the 
driver. The extent of the slip can be reduced by releasing 


| the brake and steering to the side towards which the 


back wheels are moving. When ordinary side-slip takes 
place on a cambered road, and the back of the ve icle is 


| tending to approach the kerb, the difficulty of arresting 





* Proceedings, I.Mech.E., 1914, page 589. 
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the movement is increased for two reasons; first, 
because the front wheels must be steered towards the 
kerb, thus reducing the space available for correction 
of the error of movement, and secondly, because the 
camber of the road tends to increase the lateral velocity of 
the vehicle. The paths taken. hy the wheels respec- 
tively in an ordinary rear-wheel side-slip, on a surface 
which is level transversely to the direction of movement, 
are approximately as shown in Fig. 4, in which for the 
sake of clearness the front wheels are shown narrower 
in track than the back wheels. 

There is, however, another form of side-slip which is 
much more dreaded by the expert driver, as it is harder 
to check ; this is front-wheel slip.* On greasy asphalt, 
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but this condition is changed when the vehicle is running, 
for the, driving torque, corresponding, to the speed of the 
periphery of the road wheels, acts on the back axle and 
relieves the front axle of part of the static load. Practical 
recognition of this fact is seen in the racing éar; the 
evolution of which has shown a progressive increase in 
wheel base accompanied by forward displacement of the 


greater diffieulty for the driver in correcting front-whee | 
side-slip should it occur. 

For stoppage under conditions of road grip the 
four-wheel brake acting equally on all four wheels is ideal : 
by the use of compensating gear the braking action can 
be distributed equally over the four wheels, and for any 
given speed the car can be stopped in a much shorter 


centre of gravity of the car. A racing car of 10-ft. wheel- | distance than with two-wheel braking. When, on the 
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wet oolite, and damp clayey roads, under normal running 
conditions the driver may be: warned in time by -the 
failure of the vehicle to respond to movement of the 
steering wheel. With this form of slip, application of 
the brake, resulting in the transference of some of the 
load from the back :to the front wheels, may produce 
a sufficient change in the conditions to enable the path 
of the vehicle to be corrected.: It is necessary to consider 
this. aspect.:of the. problem in motor vehicles’ that. are 
rear-driven. As usually designed the axle loads are 
approximately equal: when the vehicle is stationary ; 





* Proceedings, Inst. of Automobile Engineers, vol. ii, 
pages 57 to 163. 


J 
base with a 70 brake horse-power engine, when running 
at 80 m.p.h., will have a torque at the back axle of about 
353 ft.-lb., but the same vehicle if climbing. a hill with 
a gear ratio of 3.5 to 1 (reducing the speed to 23 m.p.h.) 
will have a torque at the back axle of 1,235 ft.-lb., 
transferring about 1 ewt. from front to back wheel. 
If, on the other hand, the rear-wheel brake is applied on 


| an ordinary vehicle, the reverse torque so set up may 


easily be much larger than this; and the resulting 


change of load conditions: on the wheels: may theréfore: |” 


increase the insistent load on the front wheels sufficiently 
to obtain the necessary friction between road and wheel 
for steering. It is obvious that front-wheel’ driving: 


implies heavier loading on the front wheels, and involves 
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other hand, the surface is greasy, a skilled driver has 
greater control over a vehicle braked only on the back 
wheels. 

Four-wheel Driving.—Starley's application of the 
differential gear to the back axles of vehicles as a means 
of compensating for inequalities in diameter or in travel 
of the wheels requires further extension in the case of 
the four-wheel drive. When the vehicle is driven 
mechanically by a ry petrol motor, it is not only 
necessary to provide a differential gear on each axle, but, 
when these are of the ordinary bevel or spur types, a third 
differential gear must also be interposed between the 
two axles to compensate, for differences in the mean 
diameters, and consequently in the revolutions made by 
the respective pairs of wheels. This introduces a further 
complication in the problem of driving. In the ordinary 
two-wheel drive if one driving wheel 1s held and the other 
is off the ground, the latter will revolve, other things 
being equal, at double the speed at which the pair would 
revolve if both were free ; whereas, if with the arrange - 
ment of three differentials three wheels are held and one 
wheel is off the ground, this wheel will revolve at four 
times the mean speed at which the four would revolve 
if free or driving normally. Conditions under which the 
load on any one wheel is so far reduced as to allow of 
slipping occur frequently on very uneven ground owing 
to release of spring pressure, and they also occur on 
ground presenting considerable fluctuations in coefficient 
of friction. To enable the four-wheel drive vehicle, 
fitted with the usual bevel or spur-wheel types of 
differentials, to work under these conditions it has been 
found necessary to fit a differential lock to the main or 
central differential on the longitudinal driving shaft 
connecting the two axle drives. 

This difficulty is not so serious in vehicles fitted with 
‘electric drives, in which it is, of course, possible to fit a 
separate motor to each wheel. An arrangement of this 
kind. is,used in the couple-gear. car, an 
Fig. 32, to be given later on. 

Automatic Differential Locking Gears.—The problem of 
power transmission when one wheel is off the ground, 
or has no hold, as when in a clay hole or on ice, may, 
however, be solved in another way. The slipping or 
free-running of one wheel is due to the fact t the 
ordinary bevel or a differential gear is Lye f 
reversible. If one wheel is jacked off the ground it will 
revolve at twice the normal speed corresponding to the 
engine revolutions ; and vice versa, if the wheel is turned 
round by hand the engine will make half the corres- 

ding number of revolutions. An attempt made by 
Fredgeland, about 1905, to solve this problem proved 
partially successful ;* but a really practical solution 
appears to have been found in the worm-gear differential . 
M. and 8. differential, shown in Fig. 5, is of this 
.type.t In this arrangement each axle end carries a 
crown worm wheel of the same hand, each gearing into a 
worm pinion carried in the differential box ; two 
worm pinions are geared into an intermediate worm 
also carried in the differential box. In practice the 


is shown in 





* See Historical Note in Appendix I. ; 

{+See the paper on “ Differential. Substitutes,”’ ‘by 
D..D. Ormaby. _ Transactions of the (American) Society 
of Automobile Engineers, -vol. xi, 1916,-Part II, pages 





288 to 299. 
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arrangement of secondary and intermediate worms is 
duplicated as shown in the figure. The inclination of 
the teeth is selected so that the worm pinion can be 
driven by the crown worm wheel, but that the action is 
not reversible. Hence the gear will admit of the road 
wheels travelling at different speeds if both are in 
contact with the ground, but if one wheel is off the ground 
or has no hold, the irreversibility of the drive causes the 
whole arrangement to behave as though it were a solid 
axle. This peculiarity, causing the worm form of 
differential to be known sometimes as the “ positive 
drive’ or “automatic locking differential,” renders 
unnecessary the central or third differential, with its 
differential locks, required when differentials of the bevel 
or spur types are used for four-wheel drives. 

© Walter automatic differential lock, Fig. 6, shown 
in page 87, is also a worm-gear differential. In this 
form the half-axles each carry a crown worm wheel, 
and as in the M. and 8. gear both are of the same hand. 
Each crown worm wheel engages with a worm pinion 
carried in the differential x; these worm pinions 
being both of the same hand are carried on axes, the one 
of which is advanced in relation to the other at an angle 
double that of the inclination of the worm pinion thread 
to its axis. This arrangement eliminates the inter- 
mediate worm pinion necessary in the M. and 8S. gear 
and thus shortens the overall length. 

In practice there are two pairs of worm pinions as 
shown in Fig. 6. It is claimed that a static lock is 
ensured between the two axles ‘‘ because a worm gear 
cannot start driving a worm having a ‘much’ smaller 
angle of lead,” but that once started the driving is 
performed at high efficiency,”* that is to say, there is 
differential driving of the wheels, but not equal distribu- 
tion of power to the two wheels. It is also stated that 
this design is so compact that it can be substituted for 
the ordinary bevel or mitre gear differential. 

In this country the problem of the automatic 
differential lock has been attacked by Wolseley Motors 
in a different way. In one example small multiple-plate 
clutches are arranged in the differential box at each side 
so that they are acted upon by the end thrust of the 
gears; this end-thrust exists already in the case of 
bevel or mitre gear differentials, but in the spur form of 
differential it is obtained by making the satellite pinions 
(with axes parallel to the differential axis) alternately 
right and left-handed worms geared together and gearing 
respectively with left and right-handed worm wheels, 
of the same tooth inclination, carried on the respective 
ends of the axle halves; the end thrust of these worm 
wheels acts on the multiple-plate clutches in the same 
manner as in the bevel or mitre gear differentials. 

The possibility that the automatic action may not 
ensure complete locking of the wheel or wheels is pro- 
vided for in a modification of the arrangement. In this 
form the multiple-plate clutch sleeves carrying the 
thrusting wheels (whether bevel or worm) are provided 
with collars against which forked levers pivoted to the 
differential axle casing can be made to press by means of 
a hand lever acting through appropriate linkwork. The 
gear thus forms a partial lock under normal conditions 
and becomes a complete lock when desired. 

Another form of differential locking automatically 
is the Dorr Miller, Fig. 7, page 87.¢ This gear consists 
of the following parts : R central driving plate, eight 
steel balls carried in holes in the driving plate, two 
groove blocks with axially-waved races for the balls, 
and two friction plates, one on the back of each groove 
block, having one face bearing on the groove block, 
and the other on the inside of the differential box. As 
soon as spinning or skidding starts, the groove block 
which tends to move faster also tends to move away 
from the central driving plates by the action of the 
balls in the waved grooves. This action causes the 
outer surfaces of the groove blocks to bind against the 
inside surfaces of the friction plates, which in turn tend 
to bind on the inside of the differential box, thereby 
converting the differential temporarily into a solid unit. 
Under normal conditions it is claimed that the rolling 
of the balls over the waved grooves permits perfect 
differential action. 

It is the author's opinion that it is desirable that 
comparative tests of the various forms of automatic 
differential lock should be made by an independent 
authority, such as the National Physical Laboratory. 

Four-wheel Drive, Front Steering.—The F.W.D. (four- 
wheel drive) car of Clintonville, Wis., Fig. 12, page 89, 
is a four-wheel driven car with front steering, and is 
fitted with hand-operated differential locks to the central 
differential, Fig. 10, annexed. A skeleton plan of the 
arrangement of engine and drive is given in Fig. 8, page 
87, and details of the front-wheel driving and steering 
arrangements as seen from the front of the vehicle 
are shown in Fig. 9 The Saving gear is shown in 
phantom view in Fig. 11, annexed. A dog clutch is 
provided for locking the central differential, and making 
it inoperative as a balance gear between the two axles. 
With the central differential locked, one or other of the 
clutches on the short shafts, which transmit power to 
the front and back wheels respectively, can be disengaged 
by the corresponding dog clutch ; one of these clutches 
is shown disengaged on the right of the chain-driven 
differential in Fig. 11, annexed. By these means the 
vehicle can be converted temporarily into a two-wheel 





* The word “ much ” has been inserted by the author 
in the description here given, because the context implied 
it. The conditions for irreversibility are given by 
Lanchester in his paper on “‘ Worm Gea:.” ings, 
Inst. of Automobile Engineers, vol. ii, pages 219 ef seg. 

+The author is indebted to Mr. A. A. Remington, 
M.I.Mech.E., chief engineer of the Wolseley Company, 
for the description of this gear and of the two forms of 
Wolseley gear, 
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back-drive or front-drive vehicle, as may be best suited 
to the difficulty requiring the use of the differential lock. 
Actually two locking gears are provided, one for each 
end of the differential, see Fig. 10, above. For con- 
tinuous work as a two-wheel drive car the lock is engaged 
which is next to the shaft that is being used in driving, 
so as to avoid transmitting the locking action through 
the teeth of the differential gear. ‘The position in which 
the differentials are placed out of the centre of the car, 
Fig. 8, page 87, is in part constructional, and in part 
is selected with the object of obtaining greater central 

und clearance than would be possible with a central 

ive. The back-axle drive of this car is of the kind 
known as the “full floating type,”* that is to say, the 
axle is one in which the wheel-driving, or differential 
shafts, transmit only torsional effort, and are not sub- 
jected to bending stresses either by the weight of the 
vehicle or by the tractive resistance. The front-axle 
drive is shown in Fig. 14, page 90, and a complete side- 
tipping wagon in Fig. 13, page 89. Examples of wagons 
at work are shown in Figs. 15 to 17, and an end-tip 
wagon in Fig. 18, page 90. 


(To be continued.) 





TRADING WITH THE ENEMY Act.—The Controller of the 
Foreign Trade Department has sent us a copy of a new 
list (No. 45) of additions to the Statutory List of firms 
of enemy nationality or enemy association with whom 

rsons in the United Kingdom are forbidden to trade. 

pies of this list can be obtained at a trifling cost from 
the Superintendent of Publications, H.M. Stationery 
Office, Imperial House, Kingsway, W.C. 


* “Live Axles for Co ial Vehicles,” by G. W. 
Watson. Proceedings, Inst. of Automobile Engineers, 
vol. x, pages 165 et seq. 
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SOCIETY OF GLASS TECHNOLOGY. 


Tue January meeting of the above-named society 
was held in the Music Theatre, Stourbridge, on Wednes- 
day, January 16, the chair being taken by Mr. Williams 
Thomas. The first paper, on “ The Durability of Heavy 
Lead Potash Glass,” by Messrs. J. D. Cauwood, M.Sc., 
W. E. 8. Turner, D.Sc., and Mr. Duncan Webb, was 
communicated by the first-named. Prior to 1870 large 
quantities of lead glasses were used for chemical ware. 
Nowadays lead in chemical ware is practically non- 
existent, only one glass out of many used for this purpose 

ave signs of containing lead, on analysis. The authors 

ee carried out durability’ testa on certain glasses 
containing a high percentage of lead to find how far 
they were resistant to the action of solvents. A summary 
of the results of workers in the past was given, and it 
was found by most of these workers that lead glasses 
were highly resistant to water and acids and fairly 
resistant to the action of alkalis. 

The two glasses tested were supplied by Mr. Duncan 
Webb. One, a window glass made in 1845, and which, 
although it had been exposed to weathering conditions 
for more than fifty years, showed no diminution in 
brilliancy, had the following analysis: BlO2, 47.1 per 
cent. ; PbO, 41.2 per cent. ; K20, 8.3 per cent. ; Al2Oz, 
0.6 per cent. ; CaO, 1.3 per cent. ; Bz03, 1.2 per cent. 
The other glass was a tumbler made in the early ‘fifties, 
and which also had lost none of its brilliancy. It had 
the following percentage composition : SlO2, 54.7; PbO, 
28.0; K2O, 16.7; AlpOz, 0.6; CaO, trace. Five tests 


in all were applied, namely: (1) Boiling hydrochloric 
acid, (2) 2N, sodium carbonate, (3) 2N caustic soda, 
(4) boiling water, (5) water under pressure (autoclave). 
The results obtained were as follows :— } 

1. Boiling Acid.—The two lead glasses were superior 
to any of the modern ehemical ware glasses, being far 
superior to Jena, 
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2. Sodium Carbonate—The lead glasses were slightly 
inferior to the best modern chemical ware. 

3. Caustic Soda.—The le glasses showed slight 
inferiority. 

4, Autoclave Test.—The window glass was superior | 
and the tumbler inferior to modern chemical ware. 

5. Boiling Water.—Both lead glasses were equal in | 
behaviour to the chemical ware. 

In each case actual results were quoted. It is obvious 
from these results that lead glasses are quite satisfactory 
from the point of view of both weathering and the 
attack of reagents. 

The second paper, entitled “‘ Notes on the Annealing 
of Glass,” by g English, M.Sc., and W. E. 8. Turner, 
D.Se., was read by Mr. English. 

Investigations had been carried out on two particular | 
glasses by a special method which was described, and 
it was found that 620 deg. C. was the temperature at | 
which the strain rapidly disappeared from one glass, | 
460 deg. C. for the other. Lantern slides illustrative | 
of the method used were shown as well as curves showing 
results. The effect of temperature on annealing was | 
also investigated. Thus in the case of one glass, annealing 
was complete in 6} hours at 400 deg. C., in 24 hours at 
425 deg. C., and in 12 minutes at 450 deg. C. 

As the method outlined was a laboratory one involving 
expensive apparatus, a more simple method involving 
the measurement of bending of rods of glass had been 
worked out. It was found that the temperature at which 
a glass showed rapid bending without actual softening 
corresponds to the actual annealing temperature. The | 
method could be applied, and in fact had been introduced 
into works practice. When a particular type of glass 
was placed in the lear a rod was made from it and also 
placed in the lear, resting on a brick. This rod was 
about 4 ft. long and 7 mm. in diameter. When the 
bending at the ends was only } in., the annealing was 
again unsatisfactory, as all the ware “ fled,” if the rod 
bent until it touched the floor of the lear, the annealing 
was again unsatisfactory as all the ware was “ melted. 
Satisfactory annealing was attained by a bending at 
the ends of about lin. Various types of cooling curves 
were discussed, and it was shown that the best cooling 
curve in a lear was a sinuous curve. | 

The third paper, on “‘ An Account of a New Blowpipe 
with Preheated Gas,” was vead by W. A. Whatmough, 








B.Sc., A.I.C. The actual working of the instrument 
was shown, and its construction explained. 

The fourth paper was read by 8. English, M.Sc., 
dealing with “A New Variable Jet Blowpipe.” As in 
the previous paper, the instrument was shown in actual 


use. 

Prior to the meeting, visits were made by parties of 
members to the works of: (1) Messrs. Stevens and 
Williams, Brierley Hill; (2) Messrs; Thomas Webb, 
Limited, Stourbridge; and (3) Messrs. Webb and 
Corbett, Limited, Stourbridge. 

The thanks of the society are due to these firms for 
their kindness, which was highly appreciated by the 
visitors. 

The next meeting of the society will be held at Sheffield 
on Wednesday, February 20, 1918. 





THE SIEMENS-SCHUCKERT CONCERN. 


Tue reports of the three undertakings; generally 
known as the Siemens-Schuckert concern, contain 
several items of interest. Thus the Siemens—Schuckert 
Werke emphasise the superiority and the adaptability 
of electric power transmission, made manifest in all the 
industrial extensions and enlargements rendered necessary 
by the war. There has not been an object used in the 
war, from the largest gun to the finest wire at which 
electricity has not been brought into play. The manu- 
facture of substitutes had been perfected and greatly 
increased, and their use in electricity had not caused 
any difficulties of special moment. The use of aluminium 
will survive the war, and will influence to a material 
extent the imports of copper from America, The 
Siemens and Halske Company also rey ae the fact, 
that the war has tended to bring into further relief the 

eneral importance of electricity in war as in peace. 
Orders at all the works far exceeded the works’ capacity 
of output ; the turnover shows a considerable increase, 
but the amount of unexecuted orders has grown very 
materially. The Schuckert and Company undertaking, 
in their report, draw special attention upon the la: 

hydro-electric power projects in Bavaria, in which t 

company have been interested for several years, and 
which now are likely to be advanced. The schemes 
comprise those of two separate companies for the 
exploitation of the middle Isar and the upper Inn ; and 


the large Walckensee project, in which the State of 
Bavaria in all probability will take an active part, is 
likely to be proceeded with before long. 

The Si Schuckert concerns have not done 60 
well in the year 1916-17, as has the Allgemeine Elek- 
tricitéts Gesellschaft. Comparisons of the results of the 
past five years are given in the appended tables. The 
principal figures for the Siemens and Halske Company 
were :— 





Gross profits— Marks. 
1916-17 ... 16,700,979 
1915-16 ... 16,142,285 
1914-15 ... 17,683,726 
1913-14 ... 13,222,009 
1912-13 ... 14,663,706 

Net profits— 

1916-17 ... 12,875,261 
1915-16 ... 12,503,549 
1914~15 ... 12,538,327 
1913-14 ... 11,151,906 
1912-13 . 12,511,197 


The dividend was again fixed at 12 per cent. and, as 
was the case during all the years referred to above, 
2,000,000 marks have been added to the special reserve 
and 500,000 marks to the reserve fund. The bank credit 
amounted to 22,300,000 marks, a decline of 5,000,000 
marks; stocks and bonds had risen from 7,100,000 
marks to 13,500,000 marks ; different shares showed the 
large figure of 81,500,000 marks ; raw materials repre- 
sented only 4,400,000 marks, which, however, is con- 
siderably more than last year ; and manufactured goods 
34,600,000 marks, against 21,300,000 marks for the 
previous year. ‘ 

The Siemens-Schuckert Werke, under which is all 
the —— business, both of Siemens and Halske 
and the Schuckert Electricity Company, show the 
following figures in their balance sheet :— 


Gross profits— Marks. 
1916-17 ... 26,197,092 
1915-16 ... 25,499,871 
1914-15 ... 27,988,987 
1913-14 ... 21,274,418 
1912-13 ... 23,341,403 

Net profits— 

1916-17 ... 15,878,704 
1915-16 ... 15,310,826 
1914-15 ... 17,775,473 
1913-14 ... 11,495,103 
1912-13 ... 13,847,970 


A sum of 2,500,000 marks again went to the reserve 
fund, 1,500,000 marks, as in the previous year, was 
applied to the war-aid institution. ith an equal sum 
in the name of Siemens and Halske, the Siemensstadt 
War Aid Institution now has a capital of 13,000,000 
marks. In the balance sheet, bonds and stocks figure 
for 14,800,000 marks, or 3,000,000 marks less than a 
year ago; various debtors show the large sum of 
191,000,000 marks; raw materials stand booked at 
31,100,000 marks, or about twice as much as a year ago ; 
and manufactured goods are valued at 52,800,000 marks, 
against 33,700,000 marks in the former balance-sheet. 
On the other hand, installations in course of construction 
have receded from 29,100,000 marks to 18,900,000 marks. 
Of property and plant only the land and the buildings, 
as with Siemens and Halske, figure with important sums 
in the balance-sheet, whilst all the machinery, tools 
and apparatus have been written down to 1 mark for 
each category ; the probably substantial additions under 
these heads made during the past year have in the main 
been covered in the aggregate writings-off, which have 
not been published, e dividend was again fixed at 
10 per cent. 

e Schuckert and Co. Electricity Company, Ntirem- 
berg, again declare a dividend of 8 per cent., although 
the gross profits have receded from 10,331,514 marks 
for the previous year to 9,337,017 marks for 1916-17, 
and the net profits from 8,068,817 marks to 7,504,216 
marks. This is attributed to the absence of any special 
profits. 





Prices Iv DenMarK.—In Denmark the increase in 
rices from 1916 to the end of 1917 covers all materials ; 
or ordinary cement it amounted to 200 per cent., for 

a bricks to 85 per cent., for firebricke to 224 per 
cent., for ordinary foundry goods to 170 per cent. to 
200 per cent., for 4-in. nails to 315 per cent., for asphalted 
pipes to 240 per cent., for galvanised iron sheets, to 
400 per cent., for gas and water pipes to 240 per cent., 
for gravel to 88 per cent., and for cartage to 70 per cent., 


CoLLorpaL NickeL.—Suspensions of colloidal nickel 
can be prepared in various ways. From oxides and 


certain salts nickel is reduced into dry state by hydrogen 
at 200 deg. C. It occurred to C. Kelber (Berie te 
Deutsch mische Gesellschaft, October 20, 1917) 


to try this reduction by hydrogen in solutions. He 
dissolved nickel formate together with gelatine in 
glycerine, heated the solution to 200 or 210 . and 

a current of hydrogen through this solution. 
A brownish solution was obtained which did not turn 
turbid when e to the atmosphere and could be 
mixed with alcohol. Water precipitated a chestnut- 
brown colloid which, purified in a centrifugal apparatus 
and dried at ordinary temperature, gave a colloidal 
nickel, soluble in acidulated water, diluted acetic acid, 
glycerine, and alcohol. The gelatine may be replaced 
by gum arabic, and the reduction also be effected by 
hydrinzine, 
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on their outer circumferences, are threaded to fit the eae seiedte eultin ‘TRY 
APPLYING THE BRINELL TEST. eet teak tas te oe WHEEL FORCING PRESS. 
In the Brinell hardness test a steel ball is forced by | altered by adjusting the screw V, and the position of E,}| THE accompanying illustration shows a wheel 


a load or hydraulic pressure into the material under 
test, and the Brinell hardness number is the quotient 
of the load applied in kilogrammes divided by the 
spherical surface of the impression produced by the 
ball. To arrive at numerical values, either the depth 
of, the impression, or the diameter of the impression is 
measured ; the latter measurement is more convenient. 
In laboratory practice a steel ball of 10 mm. diameter 
is usually loaded with 3,000 kg., and the measurement 
is taken after 5 minutes; the practice varies, how- 
ever. The test has been found very valuable in 
munition works; but 5 minutes cannot be spared for 
a test which has to be repeated thousands of times 
in the course of a day. In French munition works 
10 seconds are said to be allowed, and it is admitted 
that the measurements may then be incorrect by 
8 per cent. The quicker the rate of putting on the 
load, the smaller will the observed impression be, 
since a hard material will continue to yield gradually. 
With varying rates of putting on the load, the Brinell 
numbers will hence fluctuate. The following figures 
as to the influence of the rate of applying the load were 
given by Mr. Guillery in a communication recently 
presented to the Académie des Sciences (see Comptes 
Rendus, October 8, 1917). The columns indicate : 
A, rate of applying load, in kilogrammes per second ; 





(S297) 


D, diameter of impression in millimetres ; B H, Brinell 
hardness number ; T.S., tensile strength in kilogrammes 
per square millimetre; the intermediate columns 
indicate the errors, and the last column gives the 
percentage error; I refers to a soft steel, Il to a 
semi-hard steel :— 














Per 
A. D. B.H T. 8. cent. 
0 4.74 0 159 0 55.6 0 0 
I 12.5 4.72 0.02 161 2 56.3 0.7 1.2 
25 4.70 0.04 163 4 57.0 14 2.4 
1500 4.60 0.14 | 171 8 59.8 4.2 7.1 
0 4.094 0 212.5 0 74.3 0 0 
II 12.5 4.074 0.020 | 217 4.5 76.0 1.7 2.2 
25. 4.059 0.35 221.5 9 77.7 3.3 4.3 
1500 3.975 0.118 | 227. 14.5 79.4 5.4 ¢. 

















Mr. Guillery obviates these errors by means of a 
simple mechanical contrivance which is based upon 
the following considerations. If the pressure were 
released immediately after reaching the maximum 
value of 3,000 kg., the diameter measured would be too 
small by the differential quantity dD ; if, on the other 
hand, the load were increased to (3,000 + dP), the 
diameter would be too great. For the increment dP 
the error resulting from the insufficient duration of the 
pressure-effect can be compensated for in accordance 
with the relation: d P/3,000 = 2dD/D. In the case 
when the load was applied at the rate of 1,500 kg. per 
second (fourth row of I), dD was 0.14, and hence: 
dP = 3,000 x 2 x 0.14/4.74 = 177 kg. 

To effect this compensation, that is to say, to regulate 
the maximum pressure automatically in accordance 
with the rate of charge, so as to be able to obtain 
correct results at a rapid rate, Mr. Guillery devised the 
apparatus illustrated in the annexed diagram. The 
pressure is applied by the aid of a hydraulic piston, 
the action of which is limited by the ball valve 8S. 
The lift of S is opposed by the spiral springs, which can 


which he turned up and down, adjusts the height of the 
spiral spring which is being utilised. By trial now the 
operator determines the impressions which, in the case 
of a certain steel, are normal for two rates of putting 
on the load, the rates varying in the ratio of 1 to 30; 
the device will then be adjusted also for any rate of 
applying the load intermediate between the limits 
adopted. Thus it will not matter whether the load is 
put on a little more or less rapidly than in the usual 
practice. The following figures show the accuracy 
which has been realised with the aid of this device ; the 
upper row indicates the rate of applying the load, 
in kilogrammes per second, the lower row the corres- 
ponding diameter of the impression produced, in 
millimetres :— 

100 200 300 600 1,000 1,500 3,000 kg. 

4.38 4.37 4.40 4.39 4.40 4.39 4.39 mm. 


The agreement looks satisfactory. Strictly speaking, 
@ new adjustment should be made for every style of 
metal. It has been found, however, that the same 
adjustment will suffice for carbon steels and special 
steels which have undergone some thermal treatment. 
Guillery gives the following diameter values in support 
of this statement ; the first line indicates the rate of 
application of the load in kilogrammes per second, the 
last column referring to the standard Brinell test :— 











12.5 | 100 600 | 3,000 | Standard. 
Soft steel ° 5.67 5 66 5.67 5.68" 5.66 
mi-hard steel .-| 4.40 | 4.36 | 4.36 | 4.36 4.36 
Nickel-chrome steel ..| 3.63 3.60 3.59 3.62 3.38 
Same, reheated 2.61 | 2.62 | 2.62 | 2.63 2.60 








; Mr. Guillery states that the device has been working 
for several months without having failed on any 
occasion. With specimens of similar form, easy to 
handle, 600 tests can be performed per hour, 8 seconds 
of the 10 seconds of a test being required for the 
manipulations and 2 seconds for putting on the pressure. 
After a time, we should think, the spiral springs will 
need correction and renewal, and the question may be 
asked, whether the spring device, unless in itself a 
convenience, really offers sufficient advantage, con- 
sidering that the engineer frequently has to reckon with 
experimental errors of a few per cent. 








THe New Swepisx Dye Inpvustry.—In no in- 
dustry, probably, has the war caused more new depar- 
tures than in that of dye stuffs, and no new. ventures 
are watched with keener interest and jealousy in Germany 
than these inroads upon what used to be considered 
almost a German monopoly. In Sweden the projected 
Swedish Dye Stuffs Industry Company has now been 
formed, under very favourable auspices, with a dis- 
tinguished board, and a capital of £660,000. The new 
concern has acquired several undertakings, which have 
been carrying on kindred industries. hese comprise 
the Chemical Industries Company, the chemical factories 
of the Apothecaries and the Wieh - Becker Company. 
The company has also purchased all the property of the 
Swedish Jute Weaving Company, at Sdédertelje. 





A Huge CoMBINE IN THE GERMAN IRON INDUSTRY.— 
A huge combine or arrangement within the German 
industry, probably the most comprehensive hitherto 
recorded, is the taking over, through more or less com- 
ptlsory liquidation, of the de Wendel undertakings, 
and their passing into German ownership. The price 
amounts to about 350,000,000 marks, and the largest 
concerns in the German industry are interested in the 
venture; it is further understood that an optional 
portion is being reserved for the German Empire. The 
syndicate which takes over the de Wendel under- 
takings comprises Fried-Krupp, August Thyssen, the 
Gelsenkirchen concern, the Roechling concern, the Gute 
Hoffnungs Hiitte, the Phoenix Company, and other 
members of the German Steel Union. It also includes 
concerns not belonging to the so-called “‘ mixed group,” 
and works which go in for the manufacture of high 
quality steel will have interests in the combine. The 
allotment of portions will to a great extent be arranged 
according to the iron and steel production of the 
different works. Amongst the special works admitted 
into the new concern is also that of Felten and Guil- 
leaume, Miilheim, whose reason for joining is a desire 
to ensure a more ample supply of iron ore for the Collart 
blast furnaces and steel works in Steinfurt, the whole 
of the share capital of which is held by the Felten and 
Guilleaume company. The allotment of the de Wendel 
Company apportioned to Felten and Guilleaume is 3 per 
cent., and the same share has been given to the 
Mannesmann tube works in Dusseldorf. The share 
capital, according to the present arrangement, will be 
100,000,000 marks, the rest of the necessary purchase- 
money being found through the medium of loans 
arid long-term credits. The German Empire is under- 
stood to be taking over 50 per cent. of the entire share 
capital, another important move towards getting its 





be ‘adjusted in two ways, firstly by the aid of the 
screws V, and secondly by the aid of the nuts E which 


hand into industry. The domicile of the de Wendel iron 
ore erming and iron works is Hayingen. 


forcing press which has specially been got out by 
Messrs. Hollings and Guest, Limited, of Thimble Mili- 
lane, Birmingham, for taking off the wheels of Foden 
and other similar wagons, so that they can be tyred. 
The wheel has to be taken off the axle before a new 
tyre can be put on, and up to the present there has 
been nothing on the market for this work. The press 
is very light and can be worked from the pumps of the 
makers’ standard tyre press connected with a flexible 
tube so that the press can be put up against the wagons. 
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The cylinder is of steel, and is so made that when the 
pressure is on a blow can be given on the end of the 
Gylinder to start the wheel moving ; this is very often 
@ necessary thing to do. 

As will be seen from the engraving, close adjustment 
is given on the rods; adjustment of height is also 
given so that if necessary the little press could be 
po on a trolley and pushed right up to the. wheel. 

could be put on a small trolley with a small pump 
so as to make it quite independent. 

The small hand wheel shown on the top at an angle 
is an arrangement for pushing back the ram. The 
appliance is strongly built, and as there is no cast-iron 
in it, it is safe against accidental breakage. 





Tue NoRweGIAN Mercuant Navy.—Up till Decem- 
ber 15 the war losses of the Norwegian merchant navy 
amounted to 532 steamers and 162 sailing vessels, 
altogether 694 vessels with an aggregate to of 
1,022,771 registered tons ; 835 men, women and children 
have perished and 12 persons are missing. 

GRAPHITE FLOTATION.—As we have several times 
referred to the successful concentration of minerals ‘by 
flotation processes, we may mention that flotation has 
recently been applied by the Kattowitz Graphitwerke, in 
Silesia, for working up inferior graphite. In order to 
stir the aqueous, oily pulp, air is pressed into it 
by the aid of wheels with horizontal axes, the radial 
paddles of which move through the pulp. Big bubbles 
are thus introduced, whilst other inventors prefer small 
bubbles for floating, it is claimed that very little oil need 
be added to the pulp. The floated raglite afterwards 
passes into settling tanks. 

| Basar Lava For FILrer Beps.—The basaltic lava of 
the Eifel districts of Rhenish Prussia has for some time 
been utilised as material for the filter beds of sewage 
plant. According to Doctors Hambloch and Marziol, it 
is also an excellent material for the filter beds of the 
water supply. The lava requires a certain preparation 
for this latter purpose. The lava is ground down to 
different sizes and treated with diluted hydrochloric 
acid or with soda lye; after drying the material is 
baked. The treatment is said to remove objectionable 
constituents and to render the grains more porous. The 
lava is much cheaper than the kreselguhr which it 
replaces. 





\MANGANESE.—Manganese is one of the minerals 
with which nature has been niggardly in her supply to 
America, says Engineering and Mining Journal, New 
York, and it has hithero been imported, either as ore or 
ferro-manganese. America’s need arises from the fact 
that 17 lb. of manganese, or roughly 0.75 per cent., is 
required per gross ton of steel to deoxidise the steel and 
make it a useful product. There have been in the past 
three principal sources of supply of manganese: the 
Caucasus Mountains, India and Brazil. But Brazil is a 
bad third, producing roughly only about 250,000.tons, 
as against nearly 1,000,000 tons for the Caucasus, The 
Russian deposits were cut off from America entirely by 
the closing of the Dardanelles. The Indian fields are at 
so' great a distance that the. freight. under present con- 
ditions has become absolutely prohibitive. -Of the 
three principal fields, therefore, only the Brazilian 





remains available for the United States. 
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5-INCH SPINDLE DUPLEX BORING, 
DRILLING AND MILLING MACHINE. 


WE illustrate on page 94 a duplex horizontal 
boring, drilling and milling machine, which has been 
constructed at the works of Messrs. G. and A. Harvey, 
Limited, of Govan, Glasgow, for a well-known Clyde- 
side shipbuilding and engineering firm. The capacity 
of this particular machine is greater than is usual in 
this dupiex size, but it serves to illustrate how these 
machines can be altered to suit firms’ individual require- 
ments. Certain parts are carried in stock, these parts 
being the smaller and more complicated, leaving the 
larger parts to be cast after the capacity of the 
machine has been determined. These parts, in this 
case, are the spindle carriage, and the sole of the 
standard, which represents most of the work in the 
machine, the parts to be cast after being the bed, 
standard tables and balance weight, with their respec- 
tive shafts and screws. 

The dimensions of this particular machine are 18 ft. 
9 ia. (5714 mm.) horizontal, 13 ft. 3 in. (4038 mm.) 
vertical, with feed travel of 3 ft. (914 mm.), the 
spindles being 5 in, dia, (127 mm.,). 

Special attention has been given to rigidity and the 
standard has its base well spread out, the box section 
of the body being nicely tapered and swept out to the 
full extent of the base, leaving just sufficient flange 
for holding down screws. 

The standard body is separate from the base, this 
latter containing all the driving and traversing gear. 
The machine is motor driven, each standard being 
supplied with a 15-h.p, constant-speed motor, which 
gives motion through an all-gear drive to the vertical 
shaft, thence tothespindle. It also gives motion to the 
rapid power traverse and milling gears. The number of 
speeds obtainable for the spindle is eighteen, nine of 
these being by change of gear in the sole of the stan- 
dards, and two in the saddles. The nine speeds are 
obtained by means of ten wheels, which are arranged to 
slide on shafts by two levers on the outside of the sole. 
Perfect reliability is assured by this arrangement, as no 
interlocking can take place and there is ample strength 
for the power the wheels have to transmit. The 
maximum speed of the spindle is 148 r.p.m., and the 
minimum s 3-3 r.p.m., with a good range 
between. The power traverse speed is constant, and a 
varying milling feed is obtained by the use of change 
wheels. The clutch which disconnects the rapid power 
traverse is thrown to the other side and a reverse face 
gears with the worm wheel, thus bringing into gear the 
milling traverse, so that there is no difficulty about 
starting a new cut on a milled surface, as the standard 
can be quickly brought back without disturbing the gears. 
The hand adjustment is ar easily operated and being 
very powerful, a very fine adjustment can be obtained. 

The spindle is carried in a balanced carriage to which 
is attached a strong platform for the operator to stand 
on, and from which he can control the machine, but not 
change the speeds at the sole. He has, however, always 
two speeds available at the saddle, which enables him 
to reduce the speed from a quick drilling speed to a 
slower tapping speed, the ratio between them being 
3tol. This change ofspindle and reversing of direction 
of rotation, is performed by means of two levers at 
the front of the saddle, and handy to the operator. 

An important feature of this machine is the dis- 
tribution of the different levers and hand wheels on 
the saddle for operating the machine. The hand 
wheel for starting, stopping and reversing the power 
or milling traverses is at the front, so that the operator 
has a clear view of the drill point, and can consequently 
bring the spindle very close to the centre of the hole 
to be drilled by means of the power traverse, leaving a 
very small margin for hand adjustment, either hori- 
zontally or vertically. 

Another point worth mentioning as to the saddle is 
the arrangement of the hand motion for the feed gear. 
Four feeds are obtainable by sliding spring feather, 
but five wheels are to be seen on the shaft (see Fig. 1) of 
the saddle, and when the key is slipped into the fifth 
wheel, all the others are loose, and though they revolve 
they run loose, but the extreme right hand or fifth 
wheel is keyed to the shaft and a powerful hand feed 
can thus be used for entering a drill or facing up a 
boss. By this arrangement the hand wheel for the 
hand feed does not revolve when power feed is in use, 
and in addition it is absolutely impossible to cause 
a breakage to occur by leaving the hand feed in gear, 
and putting power in at the same time. The action of 
sliding the spring feather along puts one in and the other 
out automatically. There are eight feeds always avail- 
able, four by the sliding key, and other four by double 
gear. The feeds are varied thus : 8, 16, 24,and 32 per 
inch without double gear, and with double five times 
finer, viz., 40, 80, 120, and 160 perinch., Stated in 
millimetres : 3-1, 1-59, 1-0, 0-77, 0-63, 0-31, 0-2, 
and 0-15 mm. per revolution. 

The bed and table of the machine is of ample strength. 
The bed has very broad wearing surfaces, and the inside 


edges of the slides are used to give a long narrow guide 
for the standard when being moved. The tee slots 
in the table are planed from the solid, and there are 
screwed holes in the top for setting pins to facilitate 
levelling up before grouting. 

The driving wheels are of cast or forged steel and the 
worm feed wheels of hard gunmetal. The teeth are 
machine cut from solid blanks, and worm wheel teeth 
are hobbed. These duplex machines are made in other 
two sizes, viz.: 4 in. and 6 in. spindles (101 mm. and 
162 mm.). 





YEAR-BOOKS AND ANNUALS. 

Almanacks and Calendars—A monthly calendar 
has reached us from Messrs. Yeaman and Baggesen, 
marine and general engineers, Dundee ; also very clear, 
monthly tear-off calendars from Messrs. Jones and 
Shipman, Limited, machine tool builders, Leicester ; 
and from Messrs. R. Y. Pickering and Co., Limited, 
builders of railway rolling-stock, Wishaw. Messrs. 
Pirelli, Limited, 144, Queen Victoria-street, E.C., have 
sent us a very effective daily tear-off calendar, illus- 
trating their tyres. We have received from Messrs. 
Sir W. G. Armstrong, Whitworth and Co., Limited, 
Openshaw, Manchester, a monthly tear-off almanack 
showing their manufacture of crucible high-speed 
steel. e have further received very neat monthly 
tear-off calendars from Messrs. John Rogerson and 
Co., Limited, Wolsingham, 8.0. (Durham); from 
Messrs. Hulse and Co., Ordsal Works, Manchester ; 
and from Messrs. Brett’s Patent Lifter Company, 
Limited, Coventry. A handsome desk almanack has 
reached us from Messrs, Stewarts and Lloyds, Limited, 
Tube Works, Winchester House, Old Broad Street, 
E.C.2. At the time of going to press, a monthly tear- 
off calendar reaches us from the Brown Hoisting 
Machinery Company, Cleveland, Ohio, U.S.A. 

Diaries—We have also received from Messrs. 
Sir W. G. Armstrong, Whitworth and Co., Limited, 
Openshaw, Manchester, a handsome leather pocket 
case containing a diary. 





PERSONAL.—The address of the Sheffield branch of the 
India Rubber, Gutta Percha and Telegraph Works 
Company, Ltd., of Silvertown, is now 88-90, Queen- 
street, Sheffield, instead of 28, Angel - street.—Mr. 
H. C. B. Underdown has been elected a member of the 
Council of the British Engineers’ Association as a repre- 
sentative of the Association of British Motor and Allied 
Manufacturers. Mr. Underdown, who is chairman and 
managing director of Commercial Cars, Ltd., of Luton, 
is chairman of the Commercial Vehicle Section of the 
A.B.M.A.M.—After 25 years’ service with the Worthing- 
ton Pump Company, latterly as their Resident Director 
at the Newark-on-Trent Works, Mr. F. B. Jack has 
resigned, to take up an important post at the Sheaf 
Works of Messrs. Ruston, Proctor and Co., Lincoln. 





MANUFACTURE OF Srrica Bricxs.—In the Comptes 
Rendus of December 17, 1917, M. Philipson gives a 
reliminary account of researches, conducted at the 
Beine des Dunes in 1916 and 1917, with silica bricks of 
different grain size, compositions, &c. The quartz was 
taken from different sources; it was mixed with milk 
of lime for 10 minutes, the bricks were made by hand 
out of 200 kg. of material, they were dried at 100 deg. C. 
and baked at 1,300 deg. and tested. The conclusions 
arrived at are: (1) the strength (resistance to i 
increased with the fineness of the in: an impalpable 
powder, mixed with 2 per cent. of lime, had a strength 
of 18 kg. per square centimetre dry, and a strength of 
320 kg. after baking ; with sifted grains of 0.13 mm, the 
strength was only 2 kg. and 16 kg.; (2) all the kinds 
of quartz tried gave good bricks when well ground ; 
(3) the swel'ing or dilatation consequent upon baking 
was greater for coarser grains than for fine grains, bricks 
made of —— powder practically did not swell ; 
(4) the strength (dry and after baking) increased when 
more water was used in the preparation ; (5) other things 
being equal, the strength also increased with the per- 
centage of lime; thus bricks containing 0 per cent., 
1 per cent., 2 per cent., 2.5 per cent. of lime had a strength 
of 110 kg., andes 6 300 Kg.» 250 kg.; (6) the melting- 
point was lowe: by 20 deg. by the addition of 1 per 
cent. of lime. Other — — =i with bricks, all 
containing 2 per cent. of lime, of different grain-size, to 
ascertain at what temperature hardening (as evidenced 
by strength tests) became noticeable ; when the material 
was an impalpable powder, a strength of 190 kg. (per 
square centimetre) was already reached at 800 deg, 
and et 1,300 deg. the strength had risen to 270 kg. ; 
— of 0.13 mm. did not begin to harden before 1,100 
leg., and at 1,300 deg. the strength amounted to 70 kg. 
Finally, bricks embodying material of several grain sizes 
were made; the bricks containing a minimum of im- 
palpable powder proved the least fusible ; 8 mm. seemed 
to be the maximum advisable grain size. In their 
ordinary manufacture the works use a mixture of 30 per 
cent. of impalpable powder and 70 per cent. of coarse 
grains (from 1 mm. to 8 mm.), mix the silica with 0.6 per 
cent. of lime and bake at 1,300 deg. in a tunnel furnace. 
The resulting bricks, which are now substituted for 
clay bricks, have an absolute density of 2.4, an ai t 
density of 1.9; they swell by 1.6 per cent., and their 
strength ranges from 200 kg. up to 250 kg. per square 
centimetre; they had stood more than heats in 





Martin furnaces and were expected to bear 300 heats. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Scotch Steel Trade.—W ork in the steel enahtas inten 
has made .so very good a start since the holidays, wit 
orders perhaps more plentiful than ever before in the 
history of the trade, that there is every prospect of 
new records regarding output, &c., being made. It is 
confidently expected that the recent improvements and 
extensions will make for a greatly increased output, 
provided, of course, that a sufficient supply of raw 
material is forthcoming. In the meantime there is a 
decided shortage, particularly of American blooms and 
billets which are practically unprocurable now, so that 
the strain upon the local producer is steadily increasing. 
Ordinary mercantile business is quite out of the count, 
and so also is export, with the solitary exception of some 
shipments to the Allied countries. No change has yet 
been made in prices, despite the talk connected with 
the higher cost of coal and all other fuel. 


Malleable Iron Trade—The malleable iron trade 
continues its p rous and active career—orders are 
much in excess of normal times, and all the plant is 
fully employed. Naturally, the bulk of the output is 
absorbed by the Government contracts which are still 
the chief and most important work on hand, and —- 
an idea which was recently mooted suggested the 
probability of setting aside a certain proportion of the 
available output for the ordinary mercantile trade, 
nothing further has come of it and talk it remains. 


Scotch Pig-Iron Trade.—So long as the ceaseless 
activity rendered imperative by the demands for war 
material continues,: there is little fear of any slackness 
in the pig-iron industry. Indeed, in order to keep 
with the requirements of the local iron and steel works 
the iron smelters are kept constantly "= “2~ with 
every available furnace in full blast. y working 
during the New Year holidays they got quite a good 
start, being thus able to accumulate a considerable 
amount of stock. Perhaps the demand for hematite is 
greatest, as it has been for some time now, while there 
is still a certain shortage of both forge and foundry 
sorts. With Government control, however, this is not 
so keenly felt as it might have been under different 
circumstances, for every effort is made to supply the most 
urgent claims first and all others according as required. 
The makers, too, are doing their utmost to despatch 
all orders with the greatest possible’celerity, having due 
regard to the difficulties connected with wagons and 
transport. Except where controlled, prices are stiff and 
likely to remain so. 


The 123 per cent. Bonus.—The Order of the War 
Cabinet prohibiting the carrying out of the recent agree- 
ment between local engineers and their employers, 
whereby it was proposed to grant to pieceworkers an 
additional payment of 6s. 9d. per week as an equivalent 
of the 12} per cent. bonus awarded to timeworkers, has 
been received with very little favour in the Glasgow 
district, and a meeting of protest has just been held 
by the Clyde District Committee of the Federation of 
Engineering and Shipbuilding Trades. Owing to the 
absence of the representatives of the Amalgamated 
Society of Engineers it was impossible to arrive at any 
definite finding regarding the propriety of holding out 
for an extension of the scheme to all pieceworkers, 
but the meeting came to the conclusion that a vote of 
its members should be taken immediately by the unions 
represented as to the desirability or otherwise of a general 
return to timework. This scheme has the entire 
approval of the local district committees of the Amalga- 
mated Society of Engineers. Should the vote be 
favourable to this policy, and should the change ulti- 


)]| mately be given effect to the men, as timeworkers, will 


be in a position to demand the 12} per cent. bonus. 
This change, however, might have rather serious results 
upon production. Those present at the meeting seemed 
confident that in the very near future the concession 
would be made to all pieceworkers without any drastic 
measures being reso to. Itis a big problem, and one 
involving points of much interest. 


Sir Auckland Geddes to Visit the Clyde.—Although a 
definite date has not yet been fixed, Sir Auckland Geddes 
has intimated his willingness to visit the West of Scotland 
for the pu of conferring with groups of trades 
unions on the Government’s new Man-Power Bill, a 
movement with which the Clyde workmen are in little 
rep Considering the present critical condition 
of affairs, a general cessation of labour would be disastrous 
in the extreme, so that some effort must be made towards 
a better understanding, and it is with this end in view 
that the prospective visit of Sir Auckland Geddes is being 
arranged. 





SaMvuEt Fox anv Co., Liurrep.—We have received 
from Messrs. Samuel Fox and Co., Limited, Stocksbridge 
Works, near Sheffield, a booklet which they have just 
published, describing their works and _ illustrating 
generally their products. The booklet forms a ket - 
case, and contains a large number of squa paper 
leaves for the use of engineers and metallurgists. 





Iron AND STEEL Prices anD Extras.—The Minister 
of Munitions has issued a notice altering the maximum 
prices of marked bars and limiting, as from the 22nd 
inst., extras chargeable on sales of steel in shell discard 
quality. Applications in regard to this notice should be 
sent to the Controller of Iron and Steel Production, 
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Room 382, Ministry of Munitions of War, Whitehall- 
place, 8.W. 1. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wedn y- 

Technical Libraries.—At a meeting held in Sheffield 
of the North Central Library Association an important 
resolution was urging the establishment of 
technical libraries as special departments of public 
libraries in all manufacturing towns. Dr. Ripper, 
Vice-Chancellor of Sheffield University, in proposing a 
resolution that technical libraries are as essential both 
to technical education and to manufacture as the 
laboratory or the workshop, urged that in future the 
libraries of the country would need to be more closely 
associated with the national life and industries than ever 
before. They would have to become a much greater 
source of assistance to the workers than had been the 
case in the past. Taking the basis of 50,000 workmen 
in Sheffield, if only one per thousand desired to engage in 
research, there should every facility for those 50 to 
obtain all the book information they required. 


Iron and Steel.—Business in the iron and steel trades 
has been to some extent hampered by the wintry weather, 
heavy falls of snow rendering transport of fuel and 
material difficult, and in some cases impossible, for days 
together. All round, however, the output has reached 
the normal level before the stoppage, and as extensions 
are steadily brought into operation, it will soon pass all 
previous records. The iron market is firm, supplies 
of forge and foundry irons being short. High prices 
are being paid for steel melting scrap and old wrought 
iron, both of which are very scarce. There is a fair 
supply of acid billets, though by no means up to the 
requirements of the trade. Maximum prices are 
suggested of 141. 10s. for Bessemer, 151. 10s. for Siemens- 
Martin and 201. for file steel, these rates being net at the 
works. No official notification has yet, however, 
been received of these figures, which are somewhat lower 
than recently quoted. Heavy indents have been 
received for cross-cut saws from 6 ft. 6 in. to 7 ft. long, 
mainly for use in cutting timber in this country. A 
recent Admiralty tender is for 500 of these saws. The 
export trade continues to dwindle, chiefly owing to the 
increasing requirements of the home market. A fair 
amount of steel, however, is still going to Canada, Italy, 
China and Japan, while from Trinidad come considerable 
inquiries for files, and from South America for sheep 
shears. 


South Yorkshire Coal Trade.—The past week has been 
=. the general position ining unchanged 
Supplies are not yet coming in in their normal quantities, 
and works have been compelled to draw on reserves. 
Considerable pressure is consequently bein ut on 
collieries to increase deliveries. The demand for, best 
steam hards is more than equal to the supply. The 
railways are making heavy demands, and also other home 
consumers, while a steady export trade is maintained 
with Italy and France. Cobbles, nuts and slacks are 
of marked strength, and when contract demands are 
satisfied there is very little left for the open market. 
All classes of household fuels are in brisk request. The 
heavy demand for the London area is making it difficult 
to supply the country districts, who are suffering from 
scarcity. Cokes occupy a strong position, and prices all 
round are firm at the maximum. Pit quotations are as 
follows :—Best branch handpicked, 23s. to 24s. ; 
Barnsley best Silkstone, 23s. to 23s. 6d.; Derbyshire 
best brights, 21s. to 22s. ; Derbyshire house coal, 18s. 6d. 
to 19s. 6d.; best large nuts, 18s. 6d. to 19s. 6d. ; small 
nuts, 17s. 6d, to 18s. 6d.; Yorkshire hards, 18s. 6d. to 
19s. 6d.; Derbyshire hards, 17s. 9d. to 18s. 9d.; best 
slacks, 148. to 14s. 6d. ; seconds, 13s. to 13s. 6d. ; smalls, 
9s. to 10s. per ton at the pit. 
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Tae InstiruTion or Navat AkRoutrects.—It is 
announced that the annual meetings of the Institution 
of Naval Architects will take place on Wednesday, 
March 20, and the following day, in the Hall of the 
Royal Society of Arts, John-street, Adelphi, W.C. (by 
kind permission of their Council). The Right Hon. the 
Earl of Durham, K.G., G.C.V.O., P.C., President, will 
occupy the chair. A gold medal will be awarded by the 
council to any person not being a member or associate 
member of council, who shall at the forthcoming meet- 
ings read a paper which, in the judgment of the council, 
is deemed to be of exceptional merit. The council will 
also offer a premium of books or instruments to the 
reader of any paper, not being a member or associate 
member of council, which paper, in the judgment of 
the council, merits this distinction. 





Gypsum Deposit IN A WATER-TUBE BoILeR.—With 
respect to the discussion on the setting of plaster and 
the importance of the hydrates of CaSO, in this problem, 
it may be of interest to mention a recent case of a deposit 
of practically pure um, ¢.¢., CaSO4.2H20, in a boiler. 
The case is ceed 5 by Professor Goldberg in the 
Chemiker Zeitung of December 15 last. The boiler water 
had been run off, but a little water had been left, and 
had been concentrated to a mud and crystalline deposit 
in the course of half a year that the boiler was not used. 
Over this crystalline deposit were found close, well- 
defined crystals of gypsum, colourless or slightly yellow, 
in the first case containing —_ 0.06 per cent. of iron 
oxide and alumina; the crystalline deposit underneath 
also consistéd largely of calcium sulphate, but together 
with magnesia, iron oxide, silica, &c, _occurrence 
of the hemihydrate 2CaSO4.H20 in a boiler, instead of 
the oo anhydrous salt, had been reported 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Little new is ascertainable 
concerning the Cleveland pig iron trade. The market 
is quiet but steady and firm, and so far as home trade is 
concerned renewal of activity is confidently anticipated 
with the commencement of the issue of the February 
allocations. Good inquiries on foreign account are 
reported, but this month’s shipments are stated to 
be on only a moderate scale. ly very limited cargo 
space can be allotted to meet the urgent needs of France 
and Italy, to which countries alone pig iron shipments 
are restricted. Shortage of labour and trucks is hamper- 
ing deliveries, and if these difficulties could be overcome, 
there would doubtless be a marked expansion in the 
volume of business both on home and foreign account. 
Home deliveries this month are very considerably in 
arrears, and substantial portions of January contracts 
will have to be cancelled. For home consumption, 
No. 3 Cleveland pig iron, No. 4 foundry, and No. 4 forge 
all stand at 95s. ; and No. 1 is 998. ; whilst for shipment 
to France and Italy, No. 3 and the lower qualities are 
all quoted 1148,., and No. 1 119s. 


Hematite Iron.—The East Coast hematite position 
shows very little alteration, and the further restriction 
of output of West Coast brands is bound to react in some 
measure upon the already stringent situation here. At 
the same time further cc able i of production 
of other steel-making iron manufactured from native 
ores is promised at an early date, and this should improve 
matters. Continued careful distribution, under strict 
official supervision, maintains deliveries on a scale 
sufficient to meet adequately and regularly the urgent 
needs of home customers, but when these have been 
arranged for, little surplus iron remains available for 
distribution among customers abroad. Nos. 1, 2 and 3 
East Coast brands are 122s. 6d. for home use and 
147s. 6d. for export to France and Italy. 


Foreign Ore.—Transactions in foreign ore are limited 
to odd cargoes, consumers showing no inclination to 
make contracts ahead. There appears to be some 
expectations of a revision of prices at an early date. 


Manufactured Iron and Steel.—Practically the whole 
of the output of manufactured iron and steel is still 
absorbed by the needs of the Government and of the 
shipyards, so that very little facility is afforded for the 
transaction of business in other directions. . Prices 
are very stiff. To home customers the following are 
among the ay market quotations :—Common iron 
bars, 131. 15s. ; t bars, 141. 2s. 6d.; best best bars, 
141. 10s.; iron ship plates, 151. 10s.; iron ship angles, 
131. 15s. ; iron ship rivets, 191. 108. ; ing iron and 
steel (parallel), 13/. 10s. ; packing iron and steel (tapered), 
151. 158. ; steel bars (no test), 151. ; steel ship plates, 
1ll. 10s.; steel ship angles, 11/1. 2s. 6d.; steel boiler 
plates, 127. 10s.; steel joists, 11/. 2s, 6d.; and heavy 
sections of steel rails, 101. 17e. 6d. It is not known what 
is to happen to the Russian orders for rails, but it is 
understood that the execution of such work has been 
suspended. 





Coke.—Whilst there is no actual shortage of coke, 
supply is none too plentiful, and in fact, tho heavy home 
needs are not satisfied without difficulty. Average 
blast-furnace kinds are 33s, at the ovens, and qualities 
low in phosphorus 35s. 6d. at the ovens; whilst foundry 
cokes are 388. for home use. For shipment to neutrals 
foundry’ descriptions are 45s. f.o.b., and gas house 
products 38s. to 40s, f.0.b, 





INDUSTRIAL MANAGEMENT.—A course of six lectures 
on “Ind ia g ’ d at the School 
of Technology, University of Manchester, last Tuesday, 
and is.to be continued on the 29th inst., February 5, 12, 
19 and 26, at 4.30 p.m. The lect are Professor G. 
Unwin, Mr. H. T. Hildage, M.Inst.C.E., Mr. G. W. 
Daniels, M.A., B.Com., and Mr, T. H. Pear, B.Sc. 
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SHIPBUILDING IN SweDEN.—Although the figures are 
not very imposing yet, there is no doubt but that the 
Swedish shipbuilding industry has received a great 
impetus through the war. During 1917, there were 
launched vessels of an aggregate tonnage of 29,000 
registered tons gross, against 25,000 tons in 1916 and 
20,000 tons in 1915. In 1917, there were also launched 
three warships and several submarines. The Swedish 

ards, of which both the capacity and the number have 

n much increased of late, have orders in hand for 
about 300,000 tons. It is hoped that the write of 
raw materials will not further increase the cost of building 
materials. 





SurPBuILpIne AT SEATTLE.—Seattle saw the launching, 
on the last Saturday in November, 78 days after the 
laying of the keel, of the first ship to be completed 
on a contract for the Government’s emergency fleet. 
The ship is an 8,000 ton standardijsed steel merchantman 
with a speed of 11 knots, and is one of 54 of the 
same size under contract. In the preceding three weeks 
of November 13 other new ships were completed for the 
Government. Some of the ships, when completed, are 
turned over by the shipping board to the Army and Navy, 
some go to the Italian and French Governments for trans- 
porting munitions and supplies to their troops, and some 
are entrusted to private shipping companies under an 





by J. W. n 1838. In boilers at p es of 
several atmospheres the calcium sulphate is deposited 
as anhydrous salt; the gypsum crystals seem only to 
be formed at ordinary temperature. 


arrang t to assure excess profits to the board. In 
the four months ended March 1, 1918, the fleet corpora- 
tion expects to complete 1,000,000 tons of shipping, 





which are urgently needed. 


| which has ruled for months past. 


NOTES FROM THE SOUTH-WEST. 
a aT ogee ae. Wednesday. 

+ Local arkets.—. ) nerally si ing 
there has been no im emmeann te the tion of the 
Cardiff coal market, the inland demand is got. and in 
the case of gas coals exceeds the supply- The financial 

roduction are causing the owners some 


results of 

anxiety, and pressure has been brought to bear on the 
authorities to increase prices. A revised schedule is 
now expected, but if French and Italian supplies are 
again to be excluded from the operation of increased 
rates, this will very greatly militate against any 
advantages which may be derived from a revised scale, 
as South Wales depends so much upon its export trade 
—much more so than any other coalfield in the United 
Kingdom. It transpires that one of the reasons why 
the supply of gas coals is not so good as it had been 
expected it would be by this time is that the Glamorgan 
County Council made it impracticable for one of the gas- 
coal collieries to accept an offer of a temporary arrange- 
ment for the supply of extra labour from a neighbouri 
district. The company had practically arranged wit 
motor-’bus owners at a to run early morning 
*bus services to the South Rhondda Colliery, when the 
County Council intervened with a notice that the 
company would be held liable for an unstated proportion 
of the cost of the maintenance of the county road. 
The company did not see their way clear to incur this 
uncertain financial liability, and the colliery is, therefore, 
denied the use of the available labour till some permanent 
arrangements can be made with the railway companies. 


Newport.—Stocks have been accumulating to a very 
considerable extent recently, and are now probably 
greater than they have been at any time, and even 
inland distribution is being adversely affected by the 
increasing scarcity of wagons, and colliery managers 
are at their wits’ end to find facilities for banking small 
coals. The result is that both in the Eastern and 
Western Valleys pits have had to put up with inter- 
mittent stoppages. 

Slack Time at the Collieries.—No intimation has yet 
been received as to the action which will be taken by the 
Coal Controller to mitigate the evils resulting from 
irregularity of work at some of the collieries. The 
pro 1 of the miners to introduce a five-day working 
week has meant that the issue has assumed quite a new 
phase. Colliery owners are anxious that such a far- 
reaching innovation should not be adopted at the 
present juncture, as it would prove no remedy of the 
evil, and would prevent that elasticity which is all- 
important in these days. 





Tae Late Mr. Joun Scupamore SELLON.—We 
regret to have to record the death, which occurred on the 
18th inst., at 35, Queen’s Mansions, Westminster, of Mr. 
John Scudamore Sellon. Mr. Sellon was born in 1836, 
and was the fifth son of the late Captain William Baker 
Sellon, R.N. He joined at an early age the firm of 
Johnson, Matthey & Co., London, assayers and metal- 
lurgists. His name has long been associated with those 
of leading scientific men in metallurgy, chemistry, the 
arts and sciences. He took an active share in the develop- 
ment of electric engineering, in which work he was asso- 
ciated in the early days of electricity with Faure, Brush, 
Swan, Lane-Fox and other pioneers. His first electrical 

ts were taken out in 1881; they covered storage 
tteries and their manipulation, and in that year he 
fitted out his residence t meeve with electric lamps 
coupled to batteries. Mr. Sellon was for several years 
vice-chairman of the Electrical Power Storage Company, 
and vice-chairman of the lo-American Brush Electric 
Light Corporation, now the'B Electrical Engineering 
Company. A , 


i. ® 

German Jron.—A report from Saarbriicken states 
that the récent rumours of higher prices for various 
iron products have no doubt only m feelers. The 
prices at the latter end of 1917, which were agreed upon 
with the war ministry as maximum prices for the pro- 
ducer and the trade, will remain in force for the first 
quarter of 1918. The number of orders in hand in all 
branches of the heavy iron industry is as great as ever 
and will keep the works fully and profitably employed 
for months to come, without considering fresh specifica- 
tions. Shortage of rolling-stock causes occasionally a 
certain scarcity of coke, which may interfere with the 
running of the works to their full capacity. The result 
is that deliveries to ordinary consumers, which are 
already slow, are further neg sscameang The monthly 
demands for pig-iron are much in excess of the quantities 
despatched, and — are loud from all quarters. 
There are no stocks of any moment in sections, 1 and U 
bars, at the works or at merchants. In the bar iron 
market the same high degree of onegpneet continues 
ver possible, 

considerable quantities are disposed of to neutral countries 
in industrial exchange, and at highly remunerative, 
officially fixed prices. The home consumption absorbs all 
that is left and could do with larger quantities, although 
the t production is put at a very high figure, but, 
as doonty mentioned, the home demand is very active. 
In heavy plates the necessary quantities can be supplied 
within a comparatively short time. The precarious 
state as regards the market for plates of medium thick- 
ness, thin and galvanised sheets, somewhat improved. 
For some time the trade has received supplies, based 
upon their previous requirements, and such supplies 
meet with a ready sale. Gas pipes can at present be 
obtained, whilst other kinds are used in large quantities 
by the military authorities. The same applies to wire 
and wire nails. All kinds of scrap is in strong demand, 


7 








and prices remain unaltered for the first quarter of 1918. 
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5-IN. SPINDLE DUPLEX BORING, DRILLING AND MILLING MACHINE. 


CONSTRUCTED BY MESSRS. G. AND A, HARVEY, LIMITED, GOVAN, GLASGOW. 
(For Description, see Page 92). 
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THE LATE SIR JOHN. WOLFE | 
WOLFE-BARRY. 

It is with very deep regret we record the death, 
on Tuesday night last, of Sir John Wolfe Wolfe- 
Barry, K.C.B. By his decéase there is removed 
from the domain of engineering enterprise one 
who, by his most varied ability, wide experience, 
sound judgment, and untiring energy typified in 
the fullest degree the accepted qualifications of the 
civil engineer, and represented in all his practice 
the highest traditions of the profession. That he 
directed the great sources of power in Nature for 
the use and convenience of man the many works 
for which he was responsible clearly prove. His 
railway and harbour works, and other undertakings 
to facilitate transport, were important influences in 


_ | the development of the international trade which has 


been so conducive to the progress of the industries 


yer revi maaietay a and well-being of all countries. He realised, too, from 
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of street congestion, with its immense wastage 
of time, and therefore of money; that during 
the railway strike he should counsel the 
public to dispense with unnecessary journeys ; 
and that while the coal strike was in progress fuel 
should more than ever be economically used, even 
by those who could afford to pay excessive prices. 


04} Associated with his technical experience was a 


judicial mind, and thus he was a most successful 
arbitrator, while as a Parliamentary witness he was 


| ever most helpful. The honour and dignity of the 


profession found in him a jealous guardian and an 
unfailing exemplar. To young engineers he gave 








of advice and encouragement. Indeed, it 
would be difficult to overrate his influence, direct 
and indirect, upon the profession, alike in its 
incorporated and individual capacity. This 
influence, too, will continue a living force. 

Sir John was in his eighty-second year, having 
been born in London, on December 7, 1836, the 
fifth and the youngest son of Sir Charles Barry, 
R.A., who was the architect of the new palace at 
Westminster, now the Houses of Parliament. The 
family is a remarkable one. Of his elder brethren, 
the Rev. Alfred Barry became Bishop of Sydney 
and Primate of Australia; another was a Royal 
Academician, like his father; a third was a well- 
known architect. 

The first part of Sir John’s education was acquired 
at Trinity College, Glenalmond, where his elder 
brother, the Rev. Alfred Barry, was sub-warden. 


F.| A broadly-devised curriculum was gone through ; 


there was no attempt to specialise until he entered 
King’s College, London. After completing _ his 
course there he served for some time in the em- 
ployment of Messrs. Lucas Brothers, engineering 
contractors, gaining experience of practical work. 
It was after this that he became articled to Mr. 
(afterwards Sir) John Hawkshaw, by whom he was 
employed as assistant resident engineer in connec- 
tion with the building of Charing Cross and Cannon- 
street railway bridges over the Thames, and the rail- 
way stations at their northern ends, and on other 
important works in hand at the time. In 1867, when 
thirty-one years of age, Sir John began business 
on his own account as a consulting engineer, and 
from this date onwards he was identified with some 
of the most important engineering works carried 
out in this country, either in a designing, execu- 
tive, or consultative capacity. From 1878 the 
late Mr. H. M. Brunel was a partner with him, and 
continued to be associated in many works until his 
death in 1903. For seventeen years, from 1892 until 
1909, the late Mr. C. A. Brereton was also a partner. 
Mr. G. E. W. Cruttwell and Mr. K. A. Wolfe-Barry 
were associated with him in partnership since 1901, 
and Mr. A. G. Lyster since 1913. 

It is not possible within reasonable limits of 
space to review at length in chronological order 
the work for which Sir John was responsible. As 
we have already said, his services were, perhaps, 
more closely identified with facilities for transport 
than with any other branch of engineering. First 
place may be given to railways in and around 
London. Indeed, the impress of Sir John’s work is 
clearly obvious to the informed student of the map 
of our capital. We have already indicated that 
before he was thirty years of age he was engaged 
in the work of carrying the South Eastern Railway 
across the Thames into Charing Cross and Cannon- 
street Stations, the former between 1860 and 
1863, the latter between 1863 and 1866, while 
between 1877 and 1880 he designed and carried out, 
among other works, the Earl’s Court Station for 
the Metropolitan District Railway Company, the 
extension of the Metropolitan District Railway 
to Ealing and Fulham, and, further afield, the 
Lewes and East Grinstead Railway for the London, 
Brighton, and South Coast Railway Company, on 
which he was engaged from 1878 to1883. In con- 
junction with his old friend, Sir John Hawkshaw, 
he was engaged from 1879 to 1884 on the lines for 
the completion of the inner circle between the 
Mansion House and Aldgate station, including the 
extension to Whitechapel. This work, it will be 
readily recognised by those who know the district, 
involved problems of considerable difficulty, due 
particularly to the underpinning of foundations of 
street buildings. Between 1883 and 1887 he was 
responsible for the carrying out of the St. Paul’s 
Station for the London, Chatham, and Dover 
Railway, and the construction of the iron-arched 
bridge across the Thames at Blackfriars, to carry 
additional lines from the southern to the northern 
side of the river in supplement to the original 
lattice-girder bridge completed in 1864, to the 
designs of Messrs. Cubitt and Turner. With this 
last named exception he was responsible for, or 
connected with the construction of, all the railway 
lines over the river east of Westminster. 

While he was engaged on the last of these railway 
bridges the problem of a road-bridge east of 
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London Bridge was exercising the authorities of 
the City of London, and he was called in to advise, 
in association with the late Sir Horace Jones, on 
this important work, the result being the construc- 
tion of the Tower Bridge, which was completed in 
1894. The bascule system for the opening span 
was early decided upon, and as the Thames Con- 
servators insisted that the bridge should be kept 
open for vessels for two hours at or near the time 
of high water, the additional high-level bridge 
was introduced in order to maintain continuity 
for pedestrian traffic. But the admirable 
character of the designs for operating the bascules, 
and the fact that they can be opened and closed in 
less than five minutes, has rendered the use of the 
upper bridge almost unnecessary, and now it is 
closed. Sir Horace Jones died soon after the 
commencement of the work, so that the carrying 
out of the undertaking rested almost exclusively with 
Sir John. In the execution of the work, one of 
the important problems was that of determining 
the load which could safely be imposed upon the 
London clay; no engineer knew more of the sub- 
strata of the Metropolis than the subject of our 
memoir. In connection with the foundations of 
the bridge, it is interesting to state, as indicative 
of his method of tackling such problems, that he 
carried out extensive experiments, and he found 
that from about 1 ton per sq. ft. every increment of 
load produced a more or less observable subsidence. 
It was perfectly regular, and not at all alarming, 
but still the fact remained generally that as the 
load on a plastic material is increased from a 
comparatively small amount, there is a certain 
increment of subsidence as weights are added. The 
load on the Tower Bridge foundations was nearly 
4 tons per sq. ft., and with that load the subsidence 
gradually increased up to 3% in., as weight was 
added in building the structure. The founda- 
tions of the Charing Cross Bridge, with which Sir 
John had had something to do in his early days, 
carried a heavier load—about 8 tons per sq. ft.— 
neglecting the large relief due to skin friction of 
the gravel and earth surrounding the cylinders, 
which extend to a depth of about 35 ft. 

In connection with the Tower Bridge, too, Sir 
John made very careful observations on the subject 
of wind pressures, and was largely influential in the 
official change of attitude of the Board of Trade on 
this subject in the direction of accepting the view 
that anything over 56 lb. per sq. ft. may be 
regarded as most exceptional. One other bridge 
over the river was designed and constructed by 
Sir John and his partners—the King Edward the 
Seventh Bridge at Kew,* built during 1898 and 1903. 

His other work in London included the Metro- 
politan District Mansion House and Whitechapel 
Stations, on the Inner Circle Railway already re- 
ferred to, and the subway at South Kensington, 
constructed in 1884 and 1885. Between 1896 and 
1900 he was engaged also in the widening and 
improvement of the Metropolitan Railway between 
Finchley and Harrow. 

It was about this time that the electrical 
working of railways attracted Sir John’s atten- 
tion. He did not profess to be an electrician, 
but in connection with the working of railways and 
with engineering generally he naturally gave much 
attention to the general problems of electric trac- 
tion. So convinced was he of its suitability for 
urban and suburban traffic that in 1899 he suc- 
ceeded in persuading the two Metropolitan com- 
panies to allow him to make a temporary experi- 
mental and demonstration installation of electric 
plant, and to work the trains between Earl’s Court 
and High-street, Kensington, cn which there is a 
steep gradient and heavy curves. This, it will be 
noted, was before the Central London Railway had 
been completed, and the heaviest trains then ope- 
rated by electric traction were those on the City 
and South London line. The Metropolitan trains 
weighed 180 tons when light and 230 tons when 
loaded. In the report that he presented to the two 
companies electric traction was supported, and 
it was pointed out that the trouble of greater 
vibration in electric, as compared with steam, trac- 
tion had been overcome, the form of motor having 
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been changed and the method of carrying it upon 
springs having been adopted. His argument was 
that as such urban railways cost from half a million 
sterling to 700,000/. per mile, it was important, in 
the interests of economy, to get the maximum 
revenue, and this was more easily ensured by 
electric than by steam traction. It was, however, 
some years before his persuasion had the desired 
effect. 

His dock work in the Metropolitan area was 
also very extensive. He was responsible for all 
the extensions of the Surrey Commercial Docks 
between 1895 and 1906, and these were of con- 
siderable importance. Between 1897 and 1899, 
too, he carried out improvements at the Limehouse 
Docks of the Regent’s Canal, and built the Lime- 
kiln Wharf. 

Of his works in the provinces, perhaps the most 
important were those carried out in South Wales, 
and from this point of view there can ‘be no doubt 
that he exercised a great influence on the prosperity 
of the coal and shipping industry. From 1885 it 
might almost be said that he was continuously 
engaged on the construction of the Barry Dock and 
railway systems. Owing to the great range of tide, 
the locks required to be of exceptional depth. 
The character of the strata, too, involved great 
care. This was particularly the case, too, in con- 
nection with the erection of the towers for loading 
the colliers. These usually rose to a height of 
100 ft., and in some cases had to be built on ex- 
tremely soft mud, the foundations being carried 
to depths of 40 ft. and 50 ft. Here again it 
wag characteristic of Sir John that he should 
carefully experiment with the carrying power 
of the mud. He found that after the gradual 
application of smaller loads had occasioned definite 
subsidences proportional to the loads applied, a 
further additional load, raising the pressure to 
2 tons on the square foot, produced a movement 
of the test-loads almost similar to their sinking 
in a viscous fluid, not merely a gradual com- 
pression of the soil, but a sudden disappearance of 
all resisting power. In his opinion the movement 
of such plastic soils, when the limiting power 
of resistance had been reached, was much like 
that of a fluid. By spreading the foundations 
of the towers over a very large base, so that in 
no place was there a load of more than: about 
1 ton on the square foot, the desired security 


was obtained, and neither the towers nor the 


machinery which these supported, and which is in 
constant vibration, and carries very considerable 
loads, have ever shown the slightest signs of settle- 
ment. The Barry Dock, opened in 1889, has an 
area of 73 acres at high water, and there is railway 
connection with all the coal-producing valleys. The 
entrance lock is 647 ft. long, 65 ft. wide, and 60 ft. 
deep. The further extension, completed in 1898,* 
included a new dock with an area of 40 acres. Two 
still larger graving docks have also been con- 
structed at the port. At Newport, also, extensive 
works have been carried out for the Alexandra 
Dock and Railway Company; but as we have so 
recently referred to these works,} there is no need 
here to say more as to their extent. In connec- 
tion with the new docks at Avonmouth for the port 
of Bristol, which were completed in 1908, Sir John 
was consulting engineer jointly with his late 
partner, Mr. C. R. Brereton, the late Sir Benjamin 
Baker, and the late Mr. C. A. Hurtzig. These 
docks were also described in ENGINEERING at the 
time of their completion.{ 

It would be difficult to name a port in the country 
where, either directly or indirectly, as executive or 
consulting engineer, Sir John had not some influ- 
ence; but here we must content ourselves with 
reference to the more important works. The new 
entrance to the Tyne Docks absorbed much of his 
attention between 1891 and 1895. In 1898-1907 
he was engaged on the Middlesbrough Dock exten- 
sion and the construction of a new entrance. From 
1898 to 1908 he constructed an entirely new dock 





* See ENGINEERING, vol. Ixi, pages 147, 214, 280, 339, 
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and 217. 


¢ See Enorveerine, vol. Ixxxv, page 857, and vol. 
Ixxxvi, page 5. 





system at the port of Grangemouth, on the Firth 
of Forth. Later he designed and carried out the 
lock entrance, dock, and graving dock at Imming- 
ham, near Grimsby.* In 1889 he was appointed 
by the Board of Trade a member of the Ribble 
Navigation Commission, which included also Admiral 
Sir George Nares and the late Sir Charles Hartley, 
for the settlement of important engineering and 
financial questions connected with the estuary of 
the Ribble and the approach to the town of Preston. 
He was chairman of the Lower Thames Navigation 
Commission appointed by the Board of Trade in 
1894, the other members being again Sir George 
Nares and the late Mr. G. F. Lyster. He was also 
a member of the Royal Commission on the Port of 
London from 1900 to 1902. 

For Ireland and the West of Scotland he did 
much useful work. He was a member of the Royal 
Commission on Irish Public Works, appointed in 
1886, and a member of the Western Highlands and 
Islands of Scotland Commission, appointed by the 
Secretary of State for Scotland in 1889. The 
report: in both cases resulted in important legisla- 
tion in connection with branch light railways, as 
well as fishery harbours, in both countries. One 
indirect result in Scotland was the extension of the 
Callander and Oban Railway, northward of Balla- 
chulish, to serve not only the fishery interests, but 
the slate quarries there. This railway, carried out 
between 1898 and 1904, involved the construction 
of a large cantilever bridge at Connell Ferry.t 
Among the other railway works in recent years was 
the Shortlands and Nunhead line, built between 
1890 and 1892. 

As regards work abroad, he was one of the con- 
sulting engineers for the Government of Natal, was 
consulting engineer for the Bengal-Nagpur Rail- 
way, for the Bombay Port Trust, and for various 
railways in China. He was connected in each 
capacity with important works, carried out in India, 
China, and Natal, prominent among them being 
the Durban Harbour Works. In this connection it 
may be noted that he was the representative of 
His Britannic Majesty’s Government on the Inter- 
national Consultative Commission of Works of the 
Suez Canal between 1892 and 1906, his colleague 
from this country being the late Sir Charles 
Hartley. 

Possessed not only of a very wide experience in 
railway work, as we have already shown, Sir John 
had an aptitude for the business side of affairs, 
having a well-balanced shrewdness, which enabled 
him to adjudicate aright contending interests. He 
was thus, particularly in his later years, looked 
upon as a sure guide, and was consulted by govern- 
ments, railway companiex and corporations very 
extensively. He was consulting engineer to the 
Caledonian Railway, and in this was was directly 
associated with important work in Scotland, includ- 
ing the construction of the Glasgow Central Railway 
and the Lanarkshire and Dumbarton Railway, 
with its eastern extension. He was also the con- 
sulting. engineer for the North-Eastern Railway, 
the London, Chatham, and Dover Railway, and 
the Metropolitan and the Metropolitan and District 
Railways, in all of which capacities he rendered 
valuable national service in connection with trans- 
port facilities. He was a member of the Court of 
Arbitration, along with Sir E. Fry and Sir Hugh 
Owen, under the Metropolitan Water Act, 1902, in 
connection with the purchase of the company’s 
undertaki in London for absorption by the 
Metropolitan Water Board. He was a member of 
the Royal Commission on Accidents to Railway 
Servants in 1899-1900; of the Commission of 
Inquiry into the Vibration in Tube Railways, 
along with Lord Rayleigh and Professor (now Sir 
J. Alfred) Ewing, in 1901-2; of the Royal Com- 
mission on the Traffic of London in 1903-5. He 
and his partners made a special report to Lord 
Shuttleworth’s Royal Commission on Canals and 
Waterways in 1906. 

Sir John gave liberally of his time, energy, and 
thought for the promotion of the interests of engi- 
neering, principally through the Institution of Civil 

ineers. He was elected a member in 1868, 








* See ENGINEERING, vol. Ixxxvii, pages 653 and 717. 
t+ See EnorneErine, vol. Ixxvi, page 152. 
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appointed to the Council in 1883, chosen a vice- 
president in 1893, and occupied the presidential chair 
in 1896-7. He was elected an honorary member of 
the Institution in 1916. His first contribution to the 
ings was made in the year of his election 
as a member, and dealt with the City Terminus 
Extension of the Charing Cross Railway. For this 
he was awarded the Telford Medal and Premium. 
Twenty-seven years later, in 1895, he, in collabora- 
tion with Sir Benjamin Baker, contributed a paper 
on the Metropolitan Railways. He frequently took 
part in the discussions, 
and all his contribu- 
tions were useful, owing 
to the fulness of his 
experience, which was 
freely narrated. He 
had, further, the facility 
of stimulating discus- 
sion by enunciating 
topics and questions 
regarding which defi- 
nite information was 
desirable, either from 
the author or from 
those capable of giv- - 
ing information. He 
usually touched the 
weak spot, either from 
the point of view of 
reasoning or insuffi- 
cient information, and 
by this means increased 
the value of the Trans- 
actions of the Institu- 
tion. Perhaps, how- 
ever, his greatest ser- 
vice was in inculcating 
the importance of a 
higher standard forelec- 
tion to membership, 
and thus, in his first 
presidential address in 
1896, he enforced the 
maintenance of a high 
status by narrowing 
the portal through 
which each member 
entered. His second 
presidential address 
was almost entirely 
devoted to this theme, 
and the direct conse- 
quence was the estab- 
lishment of a qualifying 
examination for the 
election of associate 
members and mem- 
bers. The nature of 
the qualifications, so 
far as Sir John con- 
ceived them, could 
easily be understood 
from the close reason- 
ing of his address in 
connection with the 
blending of scientific 
and practical work. He 
enforced the view that 
the object to be gained 
by pupilage to an en- 
gineer in practice was 
not science education, 
but the learning how 
to apply knowledge to 
the various problems 
practically brought 
before the pupil. He set, as he said, a value on 
the important matter of practical knowledge and 
the cultivation of the factor of common-sense. We 
might almost say that his whole life was a demon- 
stration of this view. “‘ Education” and “ instruc- 
tion,” he felt, were not comparable terms. 
“ Education” implied that general exercise of the 
mind which brings out the best qualities of the 
human understanding, and enables it to acquire 
and assimilate special instruction. Thus he con- 
tended that the qualifying test must be concerned 
not only with book or purely scientific knowledge, 
but with experience in practical work. So long as 








the associate member and the young member have 
full value in marks for their practical work, and so 
long as the Institution, or those responsible, can 
gauge the worth of the older applicants for member- 
ship by their practical achievements, rather than 
their ability to manipulate figures, the examina- 
tion system must continue to be acceptable and 
valuable. 

It was during Sir John’s presidency in 1897 that 
there was instituted the practice of having summer 
conferences of the Institution every second year, so 





Maull and Fox, Photographers. 
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that country members might have the opportunity 
of participating in a consideration of, and of ex- 
changing views upon, various questions of profes- 
sional interest. Sir John was connected with many 
other institutions. He was elected an associate of 
the Institution of Surveyors in 1868, and became a 
member of the Council in 1885. His membership 
of the Institution of Mechanical Engineers—an 
Institution to the interests of which he devoted 
much time and to which he rendered most valuable 
services—dates from 1871; in 1901 he was elected 
a member of the Council, and in 1913 he became 


Vice-President, a position which he resigned in | 








1915, although still retaining a seat on the Council. 
In 1893-4 he was President of the Junior Institu- 
tion of Engineers. He was made a Fellow of the 
Royal Society in 1895. He was also a Member of 
the Royal Institution and a Fellow of the Royal 
Geographical Society. In 1898-9 he was chairman 
of Council of the Royal Society of Arts. In addi- 
tion to his many contributions to the various insti- 
tutions, he was the author of a book on railway 
appliances, published by Longmans in 1876 as one 
of a series of text-books of science. In 1877, in 
conjunction with Sir 
Frederick Bramwell, he 
delivered a series of 
lectures at the School 
of Military Engineering 
at Chatham, on the 
railway and the loco- 
motive, and these were 
subsequently published 
by Messrs. Longmans 
in permanent form. 
The Honorary Degree 
of Doctor of Laws was 
conferred upon him by 
the Glasgow University 
in 1896. In 1897 he 
became Knight Com- 
mander of the Bath, 
his Companionship 
having been granted 
in 1894, in connection 
with the opening of 
the Tower Bridge. 

He worked, with 
great effect, for the 
advancement of tech- 
nical education, and it 
was largely through 
his influence that the 
City Guilds became in 
recent years more inti- 
mately identified with 
this work. In 1895 he 
had been presented 
with the honorary free- 
dom of the Turners’ 
Company, in recogni- 
tion of his work in 
connection with the 
Tower Bridge; but it 
was with the Gold- 
smiths’ Company that 
he was more closely 
associated, and he was 
Prime Warden in 1912. 
For many years he 
was chairman of the 
executive committee 
of the City and Guilds 
Institute, and in this 
connection did great 
service for education. 
It was only natural 
that when the Govern- 
ment, in 1897, ap- 
pointed a Committee 
to consider the desir- 
ability of establishing 
a National Physical 
Laboratory, Sir John 
should be appointed 
a member. Since the 
foundation of the La- 
boratory he has been 
a member of the 
executive committee. 
In 1900 he was, on the nomination of the Crown, 
made a member of the Senate of the University 
of London, and in 1907 was elected a member of 
the governing body of the Imperial College of 
Science and Technology. 

Of even greater tangible value was the work 
he did in connection with the Engineering Standards 
Committee. It was on his initiation that the 
Council of the Institution of Civil Engineers in 
January, 1901, appointed a committee to consider 
the advisability of standardising various kinds of 
iron and steel sections. He was a member of the 
Committee of which the President of the Institu- 
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Institution at the time was made chairman, but on 
Mr. Mansergh’s retirement owing to ill-health, Sir 
John, almost by natural selection, succeeded, and 
up to the time of his decease continued to direct 
the multifarious activities of the Committee with 
great skill and stimulating force. Of the ramifica- 
tion of the work it. would be difficult to set a limit, 
while the practical value of the standards decided 
upon is cumulative in its effect. 

In view of the leading part taken by Sir John 
in the development of the work of the Engineering 
Standards Committee it was most appropriate that 
he should have been invited last year to deliver 
before the Institution of Civil Engineers the James 
Forrest Lecture,* taking as his subject ‘‘ The 
Standardisation of Engineering Materials and its 
Influence on the Prosperity of the Country.” In this 
lecture he traced the history of the Engineering 
Standards Committee and gave a mass of valuable 
and interesting information regarding the work 
which it had carried out and the far-reaching effects 
of that work. How greatly the success which has 
attended the action of the committee has been due 
to the personality of its chairman can only be 
fully known to his colleagues in the work, but by 
them it will ever be remembered and appreciated. 
During the past year steps have been taken for 
strengthening the legal status of the Committee by 
incorporation, and in defining the details of these 
arrangements the advice and assistance rendered 
by Sir John have been invaluable. 

Sir John took little part in political life; he was 
a Churchman and a Unionist. He was a strong 
advocate of Lord Roberts’s movement for National 
Service. He had been one of the earliest members 
of the Queen’s Westminster Volunteer Battalion, 
and was a colonel in the Engineer and Railway 
Staff Corps. 

It will be recognised from our brief record that 
Sir John spent not only a long, but an exceedingly 
active, life. He greatly contributed to the com- 
mercial prosperity of the United Kingdom. He 
advanced the science of engineering in relation 
particularly to transport facilities. He helped to 
raise the profession to a higher status, and assisted to 
win from governments, corporations, and the 
public generally a recognition of the hall-mark 
conferred by membership of the great Institutions, 
Moreover, he showed throughout a _ singleness 
of purpose in giving freely of his time and exe 
perience for the general good of the community 
by service on commissions, and in utilising every 
opportunity to inculcate principles whereby the 
natural wealth and physical energy of the nation 
may be economised. Sir John in 1898 assumed by 
Royal Licence the additional surname of Wolfe. 
He is survived by his widow, Rosalind Grace, 
youngest daughter of the Rev. E. E. Rowsell, 
Rector of Hambledon, Surrey, a brother of Sir 
John’s mother. He was married in 1874, and had 
four sons and three daughters, all of whom survive. 


temporary, shortage of engines, as it is impossible 
to provide at once, and to every firm the drawing® 
and gauges required for building the new patterns. 

In this, as in all other departments of engineering 
it is necessary to effect a reasonable’ compromise 
between two conflicting ideals. Standardisation 
leads to a greatly augmented rate of production, 
but simultaneously makes it correspondingly more 
difficult to effect the improvements which steadily 
increasing experience may show tobe possible. 
Cases could readily be cited in which attempts at 
standardisation of machinery on the basis of in- 
adequate experience have proved well nigh ruinous, 
and the departments concerned were undoubtedly 
wise in the first instance in leaving open a wide 
field for invention and improvement. The result 
of this has been that our best engines are claimed 
to be two years ahead of the best produced by 
the enemy, which in true Teutonic fashion have 
been developed along hunidrum lines. The gain 
in the useful load carried by an aeroplane in- 
creases as the square of any reduction effected 
in engine weights; and this is at last being realised 
by the Germans, who are now experimenting with 
lighter types of engine. No doubt the policy 
pursued by us in the past was continued too 
long, and gave rise to very serious misgivings 
on the part of those who realised that quantity 
as well as quality will be necessary to meet 
this year’s efforts of the Hun. A certain inertia 
in large departments is, however, inevitable. Few 
offices, moreover, escape the blighting influence 
of men without technical knowledge being put 
into positions of authority where they either 
overrule on their own initiative the best efforts of 
their able subordinates, or act as perfect non- 
conductors in preventing any direct interchange of 
ideas between the technical staff and the official 
heads of their departments. 

It was the knowledge that certain men of this 
class were in positions of authority in the Ministry 
of Munitions, and that they were obstructive of 
the efforts of their very capable engineering sub- 
ordinates, which led us, in our article of the 4th 
inst., to make certain reflections on the staffing 
of the department. One of these, we wish frankly 
and without qualification, to withdraw. The 
:difficulty has not been the absence of very capable 
enzineers, experienced in internal combustion 
engines and in modern methods of manufacture, 
as the department bas been able to secure the 
assistance of men of the highest reputation in these 
regards. The real trouble has been that important 
posts were held by men distinguished no doubt, in 
certain fields, but too unversed in technical ques- 
tions even to understand the nature of the retorms 
urged on them by their engineering subordinates, 
much less to pass them on intelligibly to their 
own chiefs. We trust and believe that the recent 
re-organisation will abate this heavy handicap 
on the work of the department and give the engineers 


The funeral will take place on Saturday, the first a freer hand. 


part of the service being at St. Margaret’s Church, 
Westminster, at 10.30 a.m., and the interment will 
be at Brookwood Cemetery. 





ATRCRAFT ENGINES. 

In our issue of January 4 last we drew attention 
to the fact that many able and _ well-informed 
engineers were seriously perturbed by our relatively 
low output of aircraft engines. Events have shown 
that the necessity for drastic action in this matter 
had already been realised by the new authority 
which assumed control of our air services last New 
Year’s day. Amongst the earliest steps was the 
appointment of a committee to nake a thorough 
revision of the accepted list of engines, and to 
reduce it from a figure of the order of some dozens of 
different makes and varieties to not more than four. 
Of course this work of eliminating the less suitable 
types must necessarily take time, but we are much 
relieved to learn that substantial progress is being 
made and the orders recently placed are confined 
to four patterns. 
types cannot, of course, be cancelled offhand. 


The intention of the Air Board is, as stated, 
to stimulate output to the utmost by reducing 
the number of standard types to not more than 
four, and we trust that the opportunity will be 
taken to simplify details so far as this is prac- 
ticable without loss of efficiency. At the same 
time, however, it is rightly considered impera- 
tive that the march of improvement ‘shall not 
be unduly obstructed by over emphasis of the 
importance of output rate. The Royal Aircraft 
Factory is to be devoted exclusively to experi- 
mental work, but we are glad to learn that such 
work is not to be confined to this one establishment. 
It is all-important that several totally independent 
centres of thought shall be at work on the improve- 
ment of aircraft. 

Exception has been taken to the suggestion in our 
article that sufficient attention has not been paid 
to the views of pilots. Judging from what happens 
in other services, the point is perhaps well taken. 
An excellent pilot may be a very indifferent 
engineer; he may have very clear ideas as to 


Existing contracts for other| the aim to be attained, but may not be a reliable 


guide as to the best means to the end. An 


Such a course would lead to a serious, even if} undue deference to the views of pilots and 


* See ENGINEERING, vol. ciii, p. 432. 


executive officers would, we admit, hardly have 
tended to hasten the standardisation of types. 








LIQUID FILMS. 

Tue first Friday evening discourse of this-season 
was delivered at:the' Roya! Institution last Friday 
by Sir Janies ‘Dewar, #:R.S., on * Studies of Liquid 
Films.”” When lecturing on the same problems in 
the opening discoursesof last year, Sir James had 
concluded his lecture’ by pleading for the continua- 
tion of research work in the laboratories of the 
Royal Institution ; that work was threatened by the 
restriction of ‘the departmental staff. In his intro- 
ductory remarks of last Friday he was able to:state_. 
that his two assistants remained with him, but they 
had been so much occupied: in helping various 
Government departments that littie time had- been 
left for systematic research, which it was difficult 
to pick up again after frequent interruptions. 

Briefly recapitulating, Sir James explained that 
their soap bubbles were blown with: solutions of 
various soaps—ammonium soaps in quantitative 
chemical experiments because the determination of 
ammonia by Nessler’s reagent was :convenient, or 
soaps of the other alkali metals including caesium— 
containing up to 55 per cent. of glycerin, and with 
various gases. The absence of dust, and especially 
of greasy dust specks, which would reduce the 
surface tension, was essential for the long life of the 
bubbies. The liquid of the -bubbles drained off 
continuously, and the films became thinner and 
thinner, the beautiful colours changing into silvery 
white and finally into black, the black film was 
visibie only by a fluorescence and by reflecting the 
light. At the same time water vapour—the vessels 
in which the bubbles are produced always contain 
some water—-was condensed on the film and 
absorbed by the glycerin, and the soap was thus 
washed out of the film, until the film practically 
consisted of water (98 per cent. of water in one case) ; 
this dilution proceeded regularly, rapidly at first, 
then slowly. The gas pressure inside the bubble 
was always a little greater than the pressure outside. 
Owing to the surface tension the bubbles contracted, 
and the gas was forced outward through the film : 
the nature of the gas did not affect the stability of 
the film unless the gas (¢.g., carbon dioxide) reacted 
chemicaily with the soap. The-contraction-was slow 
in large bubbles and quicker in smaller bubbles of 
greater curvature, the rates of contraction and of 
gas transference being inversely as the diameter of 
the bubble. We reproduce some of the figures 
from Sir James’ tables, slides of which were ex- 
hibited. The diameters D of the bubbles were 
given in centimetres; the internal pressure P 
signified the excess pressure in the bubble, measured 
in millimetres of mercury ; the rate of transference 
R signified the gas transferred in cubic centimetres 
per square centimetre of bubble area per day. The 
bubbles were blown in air. We combine several 
series of experiments in one table. The liquid of 
series I contained 50 per cent. of glycerin and 2} per 
cent. of cacsium soap; in series II 20 per cent. of 
glycerin and 4 per cent. of aleohol were in the soap 
solution. 





— | I. | Il. Itl 





Diameter D aa 6 
Internal pressure P | 0.3 
Rate of transference 

R.. sie 8 


7 x 10 12 ,38 cm. 
0.26 | 0.23 | 0.18 | 0.15 | 0.05 





0.065) 0.035) 0.03 0.15 | 0.11 | 0.015 
' 


The next two series of experiments were made 
with hydrogen bubbles; in series IV the film was 
black, «.e., as thin as it can be obtained ; in series V 
the film was vellow and thicker. It will be seen that 
the amount of gas transferred was greater in the 
case of hydrogen than in the case of air, especially 
with the yellow bubble. 


Hydrogen, Black Film a 


Bubble. IV. 








| 
+ 
0.28 
0.05 


6 
0.36 
0.103 


oe 6 
--}, 0.3 
-| 0.253 











8 10 4 
0.23 0.18 0.55 
0.218 | 0.19 0.285 


| 








In order to produce large bubbles of long life, 
Sir James continued, he had attempted to purify 
one of the cellars of the building of all dust, and 
to blow bubbles from outside through the wall ; 
the cool, steady temperature of such a space would 
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be an advantage for the experiments, . which were 
disturbed by the heat and light...beams of the 
lecture theatre;. but he had failed in these 
attempts. - Yet he had- produced and- exhibited 
films, half black, and another» wholly. black, in a 
bottle, 0.5 m. in. diameter, and also: large biack 
bubbles ; one of these films had lived. for-56 days in 
spite ef ali the vibrations of the laboratory: Bubbles 
were more difficult to preserve, and their spon- 
taneous contraction could be. prevented by two 
methods, both of which had been: applied: by 
replenishing the gas forced out of the bubble, and 
by producing the bubble in an atmosphere at high 
pressure, the pressure being high both: inside and 
outside the bubble. Showing a bubbie in a glass 
vessel at 10 atmospheres, Sir James: pointed out that 
ten times the amount of gas would have to get 
through the film to, produce the same contraction 
as wouid result in a container at 1 atmosphere 
pressure, and hence that bubble did not appear to 
contract ;. in a,container ati 100 atmospheres the 
bubble would practically be permanent. A bubble 
produced under diminished pressure, on the other 
hand, contracted almost visibly. The flask used 
for this experiment was closed by a cap provided 
with two bores; through the one bore entered the | 
blow tube, which was bent outside the flask so.as 
to form a lateral pocket for a little soap solution, 
introduced through a stopeock from above ; the | 
gas in the bottle, air or other gas, was rarefied by the | 
aid of the tube passing through the other bore ; 
the flask thus contained rarefied gas and. water 
vapour. By tilting the flask while momentarily 
opening the stopcock, a very small amount of air 
was admitted through a capillary tube, and a little | 
soap solution flowed down the blow tube, producing | 














centre of the cube was taken up by a small square 
film (or a small cube), and that, looking at a cubical 
face, one saw four films joined to a truncated 
pyramid, the top of the pyramid being the little 
square. Similarly, the films of a tetrahedron con- 
tracted inward so as to meet in the centre of the 
tetrahedron at angles of 120 deg. In the case of an 
octahedron there were 12 kite-shaped films crossing 
and meeting four small trigonal films, making 
altogether 16 films. 

Sir James then approached the problems in 
another way.. Forcing air through a tube he 
produced a soap bubble on a plate of glass 
smeared with glycerin; the bubble was more or less 
hemispherical. When a second bubble was planted 
next to the first, the two united with a plane, 
common face; a third bubble added led to the 
formation of three common faces meeting at 120 deg.; 
and so on. When the plate was illuminated from 
below to show the arrangement in the plan, it was 
seen that five bubbles would group themselves about 
a pentagon, six bubbles would form a hexagon, 
&c.; when the beam was sent horizontally through 


| the bubbles, the beauty of their spherical and plane 


films could be seen. When the plate was blown 
upon; the films collapsed and flattened out, but 
the geometrical pattern remained discernible for a 
few moments. In order to study chains of bubbles, 
hot resting on a plate, Sir James made use of 
another arrangement, which is roughly indicated 
in the annexed diagram. By manipulating the 


the bubble, which could be seen to contract. Still | 


more striking was the next experiment. 
film divided a cylindrical vessel into two compart- | 
ments ; the space on the left was filled with hydro- | 


A soap | 


gen, into the space on the right a little air was)! 
admitted. The image of the film was thrown on| ' 


the screen where it showed.as a black line; when 
the air was admitted, that line travelled to the left. 
because the hydrogen diffused through the ‘film | 
over to the right at a more rapid‘rate that the air 
diffused through it in the opposite direction. 


t 


The following table exemplifies the rates. of | 


transference of hydrogen through bubbles maior 
pressures of 1 atmosphere and of 6.5 atmosphexes. 
The first row again gives the diameters D of the | 
bubbles in centimetres; the second the internal | 
pressure excess P in millimetres of mercury ; the | 
third row expresses the P as fraction of the total | 
pressure of 1 atmosphere, the fourth row as 
fraction of 6.5 atmospheres, in both cases with the 
coefficient 10—® ; the two last rows indicate the rate 
of gas transference R as before ; 


oe ee 


dD 8 
| 1 | 
P dis de a -- | 0.0331] 0.022 | 0.0166 _« 
Fraction of total f1.0abm. [43-6 ../27.0° ..) 28.5x10 4 
pressure OB... ss 6.7...) 4.5 ..| 3.25 «10 
Rate R .. 1.0atm. | 0.22 0.15 0.10 
* --- 


0.0825) 0.041 
| 


Sir James then proceeded to demonstrations of 
the beautiful soap-bubble studies which Joseph 
Plateau initiated in 1842* and continued in spite 
of his blindness and the imperfect means at his 
disposal ; his bubbles were very sensitive as the 
disturbing factors were not understood ‘then. 
Plateau also experimented with drops of oil immersed 
in mixtures of liquids of the same density as the oil, 
in order: to evade gravitation troubles (Sir James 
has also experimented on these lines) but he merely 
mentioned that similar experiments with soap 
bubbles would be very difficult, as they required 
gaseous media. Plateau had dipped skeleton 
erystals made up of thin wires into soap solutions and 
had studied the peculiar shapes the films. assumed ; 
these’ experiments were shown... When a cube is 
dipped into-soap and withdrawn one should probably 
expect that the six cubical faces: would be covered 
by films. That, we believe, is the first’: momentary 
effect. But the films, Sir James explained, are 
pulled inward and united in. such a way that the 











* §é0 EnGinverine, February 2.1916 -page 109. 


(5371) 
$top-cock drops of soap solution are allowed to flow 
down a glass tube ; this tube is jacketed with a tube 
to which the air pipe is joined; below the soap 
tube the jacket is provided with a stricture ; lower 
down it ends in a cylindrical glass nozzle, after 
passing through the top of a square glass case, nearly 
2 ft. high, in which the device is mounted. The drop 
of soap solution splashes on the constricted glass, 
the aperture of which is dimensioned so as to admit 
the right amount of air, and produces bubbles. The 


| bubbles came out of the nozzle like a long string of 


sausages, sometimes regular, of fairly equal sizes, 
dpart from small bubbles dancing about and draining 
visibly all the time (in the inverted beam image they 
seemed to spurt energetically), sometimes irregular 
and dividing into multiple chains. Double chains, 


|asin the diagram, seemed frequently to be formed 


in striking regularity ; but photographs of catenaries 
of strange complexity, built up of multitudes of 
bubbles yet in regular patterns, were also shown. 
The chains of bubbles, when supported below by a 
ring, could be pulled out and inclined, and dis- 
played considerable elastic strength. When properly 
thinned out, the bubbles were black; by admit- 
ting a little more soap solution from above the 
silvery tint, and colours were then made to reappear. 
The photographs, Sir James remarked, had to be 
taken in sunlight—possibly because direct beam 
illumination would distort the images by too many 
reflections ; stars of light shone on many of the 
bubbles. Some of the photographs in natural 
colours were particularly beautiful. They showed, 
e,g-, an inclined catenary in which both the spherical 
and the coloured plane faces were very distinct ; in 
other multiple chains, black diamond faces stood 
out prominently from a mass of curved surfaces, 
visible only as black films, by their fluorescence: 
Very instructive were also the progress photographs. 
The first. photograph of a series would show a string 
of bubbles of fairly equal sizes; on the second 
photograph the differences in sizes would be 
more marked, because the small bubbles had con- 





tracted more rapidly than the big bubbles; on 
the subsequent photographs the small bubbles 
would more and more vanish, the bigger ones 
uniting again, while even the latter had - visibly 
shrunk. ; : 

Sir James concluded his discourse: by quoting 
Roger Bacon. Beacon, who.was very fond of referring 
to the ocean god Proteus, who could assume all 
shapes, had said that he, who would knowthe proper+ 
ties of water, would comprehend all that had been, 
that was, and that would be, although his knowledge 
would not extend to the individual beings. If water 
could by itself exist in this wonderful variety of 
shapes, Sir James remarked, the wonderful com- 
plexity of the shapes of living organisms ceased to 
be astonishing. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

An ordinary general meeting of the above 
Institution was held on Friday evening last, the 
18th inst., at the Institution of Civil Engineers, 
Westminster, the president, Mr. Michael Longridge, 
occupying the chair. 

NOMINATIONS OF OFFICERS. 

The ordinary formal business of the meeting 
having been despatched, the president announced 
that in accordance with Article 23 of the Institution, 
the president, two vice-presidents and seven members 
of council would retire at the ensuing annual general 
meeting. The complete list of those retiring is as 
follows :—As president, Mr. Michael Longridge ; 
As vice-presidents: Mr. William H. Allen and 
Mr. J. Rossiter Hoyle; as members of council : 
Sir J. Wolfe Barry, K.C.B., Mr. Walter Pitt, 
Sir J. Alfred Ewing, K.C.B., Dr. Edward Hopkinson 
(appointed during the year), Mr. H. A. Ivatt, 
Sir Henry J. Oram, K.C.B., and Mr. Richard 
Williamson (appointed during the year). All 
the foregoing, with the exception of Sir Alfred 
Ewing and Mr. Pitt were nominated by the council 
for election, with their consent. The following were 
also nominated by the council for election, with 


their consent:—As members of council: Mr. 
Daniel Adamson, Sir Henry Fowler, K.B.E., 
Mr. J. W. Restler, Mr. David E. Roberts, and 


Mr. William Taylor (Leicester). No other nomina- 
tions being made, Mr. Longridge stated that the 
members eligible for election to the council would 
be those named in the above list. 

The secretary then announced that four trans- 
ferences had been made by the council that afternoon 
from the class of associate member to that of full 
member. 


Motor 1 RAcTORS FOR TILLAGE AND TRACTION ON 
Bap Roaps. 

Two papers were set down for reading that 
evening, one entitled the “‘ Utility of Motor Tractors 
for Tillage Purposes,” .by Mr. Arthur Amos, of the 
School of Agriculture, University of Cambridge, 
and the other on “Traction on Bad Roads or 
Land,” by Mr. L. A. Legros, of Acton, member. 

The president, prior to the reading of these papers, 
remarked that he invited: Mr. Amos to read his 
paper first, inasmuch as it was in its nature intro- 
ductory to the longer paper of Mr. Legros. Mr. 
Legros would not read his paper, but would deliver 
the substance in the form of a lecture, a course 
which the president believed would be of greater 
interest than reading the actual paper. As the 
reading of the two papers would occupy the entire 
evening, the discussion would have to be postponed 
until the next meeting. 

Mr. Amos then read his paper, which we print in 
full in the present issue, page 103. Mr. L. A. 
Legros next delivered his lecture, which he accom- 
panied by the exhibition of a number of extremely 
interesting lantern slides. We commence the 
publication of his paper on page 86 of this issue. 

The president, in bringing the proceedings to a 
close, said that the Institution was greatly indebted 
to the authors, and he therefore proposed a hearty 
vote of thanks to both of them. 

Mr. Longridge further announced that the dis- 
cussion on the two papers would take place after the 
annual general meeting, to be held on. Friday, 





February 15. 
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Water Power IN GREAT BRITAIN. 

After referring briefly to the inquiry made by the 
Coal Conservation Sub-Committee of the Ministry 
of Reconstruction and to the saving in fuel which 
their scheme is likely to effect, Mr. A. Newlands, 
M.Inst.C.E., Engineer-in-Chief of the Highland 
Railway, in the course of a paper on “ Water 
Power in Great Britain ’’ (with special reference to 
Scotland) read before the Royal Society of Arts 
last Wednesday, stated that in considering the 
question of power it was sometimes forgotten 
that one cubic foot of water per second, 
falling 11 ft., gave one horse-power in any modern 
turbine, and no investigation into the power 
resources of the country was complete that did not 
include water power within its scope. It was 
most desirable, therefore, to consider to what extent 
water power could contribute to our local power 
requirements. Scotland, and in particular the 
Scottish Highlands, possessed more water power 
possibility than any other part of Great Britain. 
That part of Scotland was the most extensive 
mountainous region in the British Isles, and it had 
within it, as a whole, the highest rainfall, the only 
locality comparable with it as regards rainfall 
being Seathwaite in Cumberland, and Snowdon in 
Wales. An annual rainfall of 160 in. had been 
recorded on Ben Nevis, 182 in. in Cumberland, and 
193 in. on Snowdon. Mr. Newlands had found that 
there was in Scotland, and chiefly in the Scottish 
Highlands, 11,500 sq. miles of country, or 42 per 
cent. of the total area, having a rainfall of 50 in. 
and over. He had endeavoured to arrive at an 
approximate estimate of the water power available 
in Scotland by the impounding of the discharge from 
the loch basins. For this purpose, he had assumed 
an average rainfall of 42 in., this, if uniformly dis- 
charged, represented a yield from catchment areas 
of 3 cub. ft. per second per square mile, which 
was a very convenient figure for approximate cal- 
culation. The fall available bad been reckoned as 
that from the intake to the nearest point on the 
seaboard, or on the route of the Caledonian Canal, 
or the nearest line of railway, these being the localities 
where industrial works would most readily be laid 
down. Of the 42 in. rainfall, it was assumed that 
two-thirds, or 28 in. was available for power, and 
the author produced a map on which were marked 
the powers available at a very large number of 
places distributed over Scotland, assuming that the 
flow for 24 hours was utilised in 12 hours, the 
efficiency of the machinery being reckoned at 75 
per cent. Since 14 in. was deducted from the 
assumed 42 in. this, together with any surplus over 
the 42 in., would be reckoned for evaporation and 
absorption, ana for compensation to rivers. The 
powers on the map showed a total of 375,000 h.p. 
in round figures. By diversion and linking-up 
of adjoining catchment areas, and by impounding 
beyond the extent provided for in preparing the 
estimate, it might be assumed. that for, say, 100 
days’ supply, 650,000 h.p. would be available in 
Scotland. The Clyde, Forth and Tweed basins 
had not been dealt with owing to the important 
water supply and other interests already involved, 
nor had the power possibilities of rivers and small 
streams been included. ‘The over-all cost of develop- 
ment for horse-power could not successfully be 
generalised upon. A few data were given in the 
paper of the existing instullations, among which was 
the one at the Kinlochleven works of the British 
Aluminium Company; the output of this plant was 
150,000,000 units per annum, whereas the require- 
ments of the London County Counc;! were 97,000,000 
units, those of Glasgow for tramways and lighting 
63,000,000 units, and those for electric traction in 
the United Kingdom for 1909 253,000,000 units. 
Attractive possibilities existed in the stretch of the 
Caledonian Canal between Loch Ness and Inver- 
ness ; another attractive area was that drained into 
Loch Luichart, near .Strathpeffer, whilst the 
possibilities of Lochs Morie and Glass on the east 
shoulder of Ben Wyvis were worth investigation, 
as also was the elevated area between Glen Morriston 
and Glen Urquhart on Loch Ness. It would appear, 
therefore, that there was sufficient water power 
available in the Scottish Highlands ta meet a large 





; part of the demands of industrial and municipal 


requirements in Scotland, but, on the other hand, 
it was doubtful if the cost, after development of trans- 
mission to existing industrial areas, would be less 
than the cost of power generated there at the pit- 
head. But one of the most interesting features of 
Scottish water power was that it existed in a 
territory destitute of coal. In the case of rivers, 
the development of small powers from suitable 
streams was a relatively simple and inexpensive 
matter. In large rivers, however, it was difficult 
economically to utilise even # considerable part of 
the normal flow, owing to the cost of devising a 
cheap scheme for dealing with a large volume of 
water at the low fall normally available. Turbines 
for a head of 25 ft. cost 41. per horse-power, as 
against ll. per horse-power for a head of 500 ft. A 
high fall was the ruling factor in all economically 
developed water power schemes. 


Tsorrestic SOLUTIONS. 


The term isopiestic solutions which Mr. W. R. 
Bousfield, K.C., F.R.S., introduced at the December 
meeting of the Faraday Society in a paper of that 
title, is to designate (aqueous) solutions of salts 
which have the same vapour pressure (of water). 
The term was criticised because it is already 
customary to speak of equal hydrostatic pressures 
as isopiestic. Mr. Bousfield replied that his term 
referred to solutions, and it was preferable to 
similar terms, such as iso-osmotic, isohydric, 
isotonic, which all concerned aqueous solutions and 
the number of water molecules per molecule of salt, 
but were indefinite in so far as one experimenter 
referred to molecules of solution, and the other ta 
molecules of solute, and chiefly because those other 
terms were not merely statements of facts, but 
were mixed up with some theoretical assumptions. 
Mr. Bousfield wished to correlate the number of 
water molecules h per molecule of solute, and when 
he said that aqueous solutions of potassium chloride, 
sodium chloride and lithium chloride were isopiestic 
at 18 deg. C., when h = 12.43, 14.23, 17.18 in the 
three cases, he meant that aqueous solutions of 
these salts, having stood for days in the same 
aqueous atmosphere until their vapour pressures 
were at equilibrium, would contain the stated 
numbers fh of molecules of water per molecule of 
salt. It had not been easy to conduct these 
experimental determinations, heexplained. He had 
first experimented in Torricelli vacua ; this method 
being laborious, he had placed his solutions in 
various parts of a room, but had found slight 
temperature fluctuations too disturbing; he had 
also tried a slowly-turning table for his vessels. 
In the method finally adopted he placed four glass 
cylinders, 5 cm. diameter, 4 cm. deep, on a tin stand 
by means of which they could easily be lifted into 
and out of a Hempel desiccator. Each glass was 
furnished with a glass cover and a platinum stirrer ; 
in the lid of the desiccator which was well ground, 
the joint being luted with vaseline, was a small 
trough, charged with water (or also a drying sub- 
stance). Into each cylinder was placed a weight 
(2 grammes or 3 grammes) of a dry salt, the three 
mentioned salts KCl, NaCl, LiCl, and saltpetre 
KNO,; and at intervals of about three days the 
glasses were re-weighed to determine the loss or 
gain of water, the water in the trough being re- 
plenished if necessary. In this way he found that 
both KCl and KNO, took up no water in forty-six 
days, when NaCl had taken up 9.08 molecules and 
was all dissolved, and LiCl (which is known to be 
hygroscopic) had taken up 11.40 molecules. The 
h values above quoted—KCl, 12.43; NaCl, 14.23; 
LiCl, 17.18—were observed after eighty-five days, 
when the KNO, was still quite dry. In fact, to 
find values for the saltpetre, Mr. Bousfield had to 
proceed in the opposite way, i.e., start with an 
aqueous solution and observe the slow drying ; 
this line of experiments, interrupted by the war, 
was not yet complete. His conclusion was that 
for each salt without water of crystallisation (such 
as the salts stated) there was, at a given tempera- 
ture, a certain vapour pressure (critical hydration 
pressure) below which the dry salt surrounded by 
aqueous vapour would not take up water and 
would, if not dry, become dried. The matter is, 
no doubt, of practical interest for drying and con- 








centration processes. But the method is not 
unassailable—we do not know which method would 
be—and its very delicacy suggests that the values 
obtained might not be of much value for the 
chemist working in draughty rooms with unequally- 
heated vessels. The discussion by Professor A. W. 
Porter, Drs. J. A. Harker, R. Lessing, Greenwood 
and Senter, moreover, draw attention to several 
puzzling, though fairly well-known, features. It is 
very difficult to dry a wet, small filter in a vacuum 
or to dry a solution in a deep (not shallow) basin ; 
when phosphorus pentoxide is used as drying agent, 
some particles of the agent will be found perfectly 
dry after months, while others have melted ; 
Professor F. T. Trouton found that silica and 
blotting paper absorbed salt from solution of 
sulphates, &c., up to a certain strength of the 
solution, but actually gave up salt to stronger 
solutions, and that the curve: salt absorbed and 
salt in solution, had two maxima, not only one 
maximum. All these facts show that the pheno- 
mena of the loss and absorption of moisture are very 
complex and proceed at a very slow rate. 





INDUSTRIAL NOTES. 

Wit# reference to employment, wages, prices and 
oye in 1917, the Director of the Department of 
Labour Statistics states in The Labour Gazette that, 
partly owing to the increasing numbers of men required 
for the Army and Navy, partly owing to the growing 
requirements both of these forces and of the Allies, and 
partly to the need of reinforcing vital industries, the 
demand for labour was never so great as in 1917. 
Women and girls were more extensively employed, 
dilution of skilled labour was carried further, and the 
movement of labour from one industry to another 
continued. In spite of all efforts, however, the demand 
for the classes of workpeople required was not fully 
met, and the transfer of labour on a greater scale from 
the less to the more essential industries is imperative 
in the national interest. A new feature in the situa- 
tion is a certain amount of short time in some of the 
textile industries resulting from restricted supplies of 
raw materials. In these industries the great bulk of 
the employees are women and young persons, and it 
remains to be seen how far surplus labour of this kind 
can be utilised on other work. 

The percentage of trade union members reported 
as unemployed was slightly higher than the abnormally 
low figure in 1916 owing to increased unemployment 
in the cotton trade after the Cotton Control Board’s 
scheme came into force in September. 

The following table shows the mean annual per- 
centages of unemployment among trade unionists 
reporting to the Department in each of the years 
1903-1917 :— 


Mean of 12 Monthly Mean of 12 Monthly 


Percentages. Percentages. 
1903... wae A on B60 
1904 6.0 1912 2.4¢ 
1905... 5.0 1913 2.1 
1906... 3.6 1914 3.3 
1907 3.7 1915 1.1 
1908 7.8 1916 0.4 
1909 7.7 1917 0.7 
1910 ° 4.7 

* Ave for ten months, omitting the two 


months affected by the general coal strike. 


The mean monthly percentages unemployed of work- 
people insured under the National Insurance Act, 
1911, were 0.6 in 1917, compared with 0.6 in 1916, 
1.2 in 1915, and 4.2 in 1914. 

The upward movement in wages which commenced 
in 1915 was a marked feature of 1917, the amount of 
increase being far greater than in any previous year. 
All the principal groups of trades participated in the 
rise. The demand for labour and the rise in prices 
were mainly responsible for the increases in wages. 

The number of workpeople (omitting seamen, railway 
servants, police, &c.) who were reported to the depart- 
ment as having received increases in rates of wages 
or war bonuses, during 1917, in the industries for 
which statistics are available, was nearly 4,700,000, 
and the total amount of increase in the weekly wages 
of these workpeople was nearly 2,200,0001. 

In considering these figures, it is important to 
remember that they include increases granted not 
only to men, but to boys and women and girls. The 
amount of the advances granted to men has usually 
been greater than that given to females and boys 
and accordingly, if the average increase per head in 
the various trades be calculated, it will be affected by 
the proportion of male and female labour employed, 
and the average increase for men alone would be 
greater. 

In several large groups of manual labour employ- 
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ments the numbers of workpeople affected by changes 
in rates of wages are not known, although the amount 
of the increase was reported. Consequently, such 
changes are not included in the above table. 
rates of wages of agricultural labourers continued to 
rise, partly as a result of the rise in retail prices and 
the shortage of labour, and partly, in some districts, 
in consequence of the enactment for Great Britain of a 
minimum wage for adult able-bodied men, at the rate 
of 25s. per week, inclusive of the value of allowances 
in kind. The cash rates of wages of able seamen, 
and firemen on foreign-going vessels, which mostly 
ranged from about 7. 10s. to 91. per month at the 
beginning of 1917, continued to rise during the year, 
and in November uniform rates of 11/. 10s. for seamen 
and 12/. for firemen were agreed to by the recently 
constituted National Maritime Board, and confirmed 
by the Shipping Controller. The war “ bonuses ” for 
railway servants manipulating traffic were increased 
during the year from 10s. per week (men) and 5s, per 
week (boys) to 2ls. and 10s. 6d, respectively, and 
converted into war “wages.” Workmen and boys 
in the Royal Dockyards and in certain War Department 
establishments received increases corresponding with 
those granted in the engineering and shipbuilding trades 
generally ; and the war bonuses of postal servants 
were substantially increased, by amounts varying 
according to the weekly wages. Increases were also 
made in the minimum rates fixed under the Trades 
Boards Act for workpeople employed in certain trades. 
At the beginning of 1917 the general level of retail 
prices of the principal articles of food was about 87 per 
cent. above that of July, 1914; at the beginning of 
1918 the corresponding increase was 106 per cent., 
so that the total increase during the year was about 
19 per cent. on the prices of July, 1914, or about 
10 per cent. on those of January, 1917. It may, 
however, be stated that by modifications in the dietary 
the general percentage increase between July, 1914, 
and January 1, 1918, instead of being 106 would be 59, 
this figure comparing with 47 for January 1, 1917. 
With reference to items of expenditure other than 
food there have been substantial increases, except 
with regard to rents ; but the average advance has not 
been so great as with food. The increase from July, 
1914, to January 1, 1918, in the cost of all the items 
ordinarily entering into working-class family expendi- 
ture, including food, rent, clothing, fuel and light, &c., 
may be estimated at between 80 per cent. and 85 per 
cent., taking the same quantities of the various items 
at each date and eliminating advances arising from 
increased taxation, and between 85 per cent. and 
90 per cent. if increases due to taxation are included. 
The number of labour disputes causing a stoppage 
of work in 1917 was well below the average number for 
the nine previous years, but it was considerably in 
excess of the number in 1916. The total number of 
disputes recorded was 688, involving 820,727 work- 
people, directly and indirectly, at the establishments 
concerned. The aggregate duration of these disputes 
amounted to 5,500,000 working days, or about one-half 
the average for the nine preceding years. 





Speaking on Tuesday, the 15th inst., as president 
of the London Liberal Federation, at a gathering of 
the office-bearers of the different associations, in 
connection with the reorganisation of the London 
constituencies, Mr. Asquith said there was nothing 
in any lesson taught by the war to impair our faith in 
free trade. A second, and a not less vital matter, 
was that of the future relations between Labour 
and Capital. A solid foundation here had been laid 
in the report of the committee which he appointed 
eighteen months ago, and which was so ably presided 
over by Mr. Whitley. He was not one of those who 
thought that the experience of the war lent encourage- 
ment to the ideal of a general and direct control by the 
State of the production and distribution of com- 
modities ; but the elimination of what was now called 
“ profiteering” on the part of those who were able 
to exploit for their own benefit, and at the expense 
of the community, what was or could be made a 
monopoly, offended no principle of justice or social 
expediency. What he ventured to commend to the 
meeting in this domain was not to enter into a con- 
troversy about generalities, but to grapple with 
particular cases—for the variety of conditions was 
almost infinite—always remembering and upholding 
the root principle of Liberalism, that special privileges, 
special . special interests must, upon due proof 
given, be subordinated to the common good. 





Mr. G. H. Roberts, Minister of Labour, responding 
to the toast of the “Ministers of the Crown,” at a 
dinner given on Wednesday, the 16th inst., the 
Eccentric Club, St. James’, to the First Sea Lord, 
Sir Rosslyn Wemyss, said he wanted to make it 
perfectly clear to the whole world that he would be 
no party to the disruption of the British Empire. 
The assurances of the British Crown would be ratified 





in due course. For anyone to tell him that the rule 
of the German Empire was at all comparable to that 
of the British Empire was as much as to tell him that 
the sun was the moon. 

So-called manifestoes were being issued without 
the concurrence of the Labour movement and without 
the rank and file of that movement being consulted. 
He was a democrat, and he denied the right of any 
clique to speak in the name of the Labour movement 
with which he was connected unless all the various 
elements of that movement were being consulted and 
a ballot taken which could give a proper decision. We 
were told by some people that after the war we should 
help enemy nations to recover as rapidly as we did 
ourselves. He was sufficiently old-fashioned enough 
to believe that sin ought to be punished, and that 
wrong ought to be expiated. The Central Empires 
were alone responsible for the precipitation of this 
horrible catastrophe, and they ought not to be allowed 
to emerge from this terrible struggle without paying 
the full penalty. He knew that what he was saying 
might involve him in a ‘magna ae the ways, but he was 
a British citizen before he was a politician. 

It had been suggested that we ought to help the 
enemy to recover quicker than our' own nation, but 


he could not subscribe to any such theory. His view | bon 


was “ My own country first, and the British Empire 
in association therewith ; the Allies next.” We must 
arrange with ourselves and our Allies before we had 
ony regard to the others. 

t was because he wanted the working classes of this 
country to obtain a sufficiency to know and enjoy 
life that he was not prepared to enter into trade or 
friendly relations with the Central Empires. If he 
had his way, they should go into the wilderness for 
generations for purification and purging before they 
were again admitted into the comity of civilised 
nations. Our soldiers and sailors were fighting and 
killing the men, not because ye | wanted to kill but 
because they knew the Central Empires which these 
men represented were the great barriers between the 
human race and the enjoyment of things that were 
held dear by all freedom-loving people. 





The Iron and Steel and Kindred Trades Central 
Advisory Committee (Operatives), which has recently 
been appointed to advise and assist the Ministry of 
Labour with regard to questions arising in the adminis- 
tration of the Employment Exchanges which affect 
workpeople in these trades, held their second meeting 
at the Employment Department on the 18th inst. 
The committee considered further the proposal that 
Employment Exchanges should. give preference, other 
things being equal, to men who have been discharged 
from His Majesty’s forces through wounds or other 
disabilities, when submitting applicants for vacancies. 
Whilst expressing general sympathy with the proposal, 
the committee thought that it was a matter which 
might usefully be discussed at a joint meeting with the 
corresponding committee of employers. The com- 
mittee further resolved that the maintenance by firms 
of private employment exchanges not working in close 
co-operation with the National Employment Exchanges 
is ber er cry The question of the opening of new 
Employment Exchanges and 1 Offices of the 
Unemployment Fund in South Wales was also raised, 
and the committee received a report of the work of 
the Employment Department. 





Since the issue of the notice reproduced on page 74 
ante, the Government have had under consideration 
questions that have arisen in regard to classes of 
workmen claiming the benefit of the Orders under 
which the bonus to munition workers has been given, 
and.on this matter the advice of the Committee on 
Production has been obtained. After careful con- 
sideration of this advice and of the whole position, 
the War Cabinet have decided to adopt the following 
as a settlement of claims made in regard to the bonus :— 

1. The 12} per cent. has been given, under existing 
Orders and extensions thereof made by the Admiralty 
and the Minister of Munitions, to workmen employed 
on munitions work (as defined in the Munitions of 
War Acts) and paid as plain time workers in engineering 
shops, boiler shops, foundries, shipbuilding and ship- 
repairing establishments, iron and steel trades, elec- 
tricity aT and electrical contracting 
trades, nut and bolt trade, brass foundries and brass 
works, bridgebuilding and constructional engineering 
hollow-ware trade, ees works, hot stamping 
works, tube works, and wagon-building works. 

2. As from the beginning of the first full pay week 
which followed January 1, 1918, a bonus of 7} per cent. 
on their earnings shall be paid to all workmen of 21 
years of age and over employed in establishments or 
trades (other than the iron and steel trades) covered 
by the existing Orders relating to plain time-workers or 
extensions thereof, and > on munitions work 
as defined in the Munitions of War Acts, who are piece- 


workers or are paid on a premium bonus system or any 





mixed system of time and piece, or any system of 
payment by results, including men working at 
augmented time rates fixed in lieu of piece rates or by 
reference to results or to output of work. 

3. The 7} per cent. bonus shall be paid as an addition 
to any other bonus or war advances payable to the 
men concerned under any agreements or awards. 
Provided that any bonus or war advance which in the 
case of time-workers has merged in the 12} per cent. 
shall merge in the 7} per cent., and that no workman 
shall receive the 7} per cent. bonus who has already 
received in some other form some equivalent con- 
sideration for the 12} per cent. bonus. In any case 
where payment has been made to workmen pending 
the general consideration by the Government of the 
position of men paid by results, the amount of such 
payment shall merge in the 74 per cent. bonus now 
authorised, and such bonus shall, as from this date, 
be in lieu of and in substitution for any such other 
payment. 

4. A special conference shall be called of employers 
and trade unions concerned in the iron and steel 
trades to consider the form in which this bonus shall 
be applied, having regard to the terms of settlement 
arrived at in those trades in relation to the 12} per cent. 


us. 

5. Any claims to participate in the 74 bonus not 

already dealt with by paragraph 2 shall be settled by 

the Committee on Production after hearing the parties 

ee under references from the Minister of 
ur. 





Tue InstiruTe oF Merats.—The annual general 
meeting of the Institute of Metals will be held in the 
rooms of the Chemical Society, Burlington House, 
W. 1, on Wednesday, March 13, and Thursday, March 14, 
1918. The presidential address will be delivered and 
several papers read and discussed on March 13, whilst 
further papers, including the Fourth Corrosion Report, 
will be read on March 14. A detailed programme of the 
meeting will be issued next month. 





ConTROL or SrevtteR.—The Minister of Munitions has 
extended the Order made by him on March 23, 1917, as 
to the control of spelter, and the expression “‘ spelter ” 
means, as from the 22nd inst., spelter of all qualities, and 
includes sheet and rolled zinc, scrap zinc, hard spelter, 
dross, zinc ashes, flux skinnings, zinc dust, zine ore, 
zine oxide, zinc sulphide (or lithopone) whether dry, in 
oil, or prepared for use, and zinc compounds of every 
kind, or any of them. 





Tue Synett Economic Sxir.—A novel method of 
operating certain classes of overseas traffic is proposed by 
Mr. H. de M. Snell, M.Inst.C.E., in om ublished 
by the Peninsular Engineering Co., Ltd., Suffolk House, 
Laurence Pountney Hill, E.C.4. The plan consists 
essentially in using one set of engines for a number of 
hulls. In cross channel cargo traffic the actual time of 
transit is but a few hours, whilst the time spent in port 
may be five or six days. With the system proposed 
by Mr. Snell a set of Diesel engines driving electric 
generators is fitted in a steel caisson, which also 
contains the engineer’s quarters. This caisson is mounted 
nag wr on the stern of any one of perhaps five hulls. 
These hulls are to be fitted with electric motors driving 
the screw, but with no other propelling machinery. 
On arrival at port, the whole caisson is to be lifted by 

mtoons from the hull of the incoming vessel and trans- 
erred to one about to depart. This operation can, it is 

laimed, be effect bee? rapidly by the use of special 
pontoons. As the mac a caisson is to be mounted 
on the stern of the hulls the whole of the propelling 
machinery is confined to the after end of the boat. It is 
claimed that with this arrangement more effective 
subdivision of the vessel is possible, giving greater 
security against torpedo attack. 








Tue InstiruTe oF Martine EnGinreers.—The presi- 
dential address of Captain Richard H. Green, delivered 
at the Institute of Marine Engineers on the 15th inst., 
was largely reminiscent of Thames engineering and 
engine-repair work. Reference was made to some very 
rapid work done, particularly in boiler repair, since the 
outbreak of the war. One point of special note was 
Captain Green’s plea that the Institute should materially 
assist those engaged in marine engineering work by 
taking an interest in, or even supervising, the training 
of engineering apprentices engaged in the repair shops. 
Captain Green said it had been a matter of cnnaidseakie 
difficulty for employers in the past to ensure a proper 

ducational st rd for the boys while they were going 
through the shops. The education authorities had 
ually grown aware of the necessities of this class 
of student, but he personally had always felt that an 
institute, like that of which he had the honour to be 
president, might very beneficially interest itself in 
supervising and examining the rising generation of 
marine engineers. eg oa de paid a tribute to the 
marine engineers who, throughout the war, had shown 
such splendid examples of self-sacrifice and devotion 
to duty. Whether they were Royal naval engineers 
or members of the mercantile marine, they had one and 
all been subject to the perils of the war at sea, and one 
and all had, without exception, splendidly upheld the 
traditions of the British race in devotion to duty, even 
with the sacrifice of life. 
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“THE VALUE OF SUPERHEATED STEAM 
IN LOCOMOTIVES.” 
To THe Epiror oF ENGINEERING. 

Srr,—It is to be hoped that in view of the interesting 
discussion now going on in the columns of your excellent 
Journal, some definite data may be established with 
regard to the above subject. There is no doubt whatever 
as to the advantages of superheating, but the ‘‘ value ” 
of superheating may be taken advantage of in three 
distinct ways :— 

Method No. 1.—For a given coal consumption, the 


such. It may be of interest to state-that the defendants 
were directed to pay the costs of the British Thomson- 
Houston Company on the issue. 

The case is’ still sub judice, and the remaining issues 
decided upon by Mr. Justice Astbury and the Court of 
Appeal will be reviewed by the House of Lords at an 
early date. 

I need hardly comment on the boastful paragraph at 
the end of Messrs. Speechly, Mumford and Craig’s letter 
beyond saying that the British public may take comfort 
from the foct that at least two concerns in this country 
are each able to supply the whole of the demand for 


haulage capacity may be increased by the adoption of | drawn tungsten filaments. 


larger cylinders. 

Method No. 2.—¥or a given haulage capacity a con- 
siderable saving in coal and water may be secured. 

Method No. 3.—An exact balance between these two 
methods may be adopted; resulting in a slightly in- 
creased haulage capacity, and, at the same time, fuel 
economy to a limited extent. 

As to which of these conditions it is best to adopt, 


Yours faithfully, 
JoHN Gray. 
83, Cannon-street, London, E.C. 4, January 22, 1918. 





AIRCRAFT CONSTRUCTION. 
To THE Eprrok oF ENGINEERING. 
Srr,— Mr. Comfort, in his letter in your issue of 


depends, of course, on the requirements of the particular January 11, has slightly misunderstood the problem. 


railway concerned. Many interesting points are raised 


The extra space of } in. was not in the “gap” but 


in the letters of your previous correspondents. I agree | between the we hey mae i top main plane where 
with Mr. Brewer that it does not follow that because, | they are connec 7 pent sen. 


say, 20 per cent. of the tubes be taken from a_ boiler, it 


The designed space of 4 in. was thus increased to 


ill theref ‘ ‘ } in. owing to the box rib of top plane being placed out 
a Se ie tek es ge gaan ir ag aon of position to the extent of § in., thus shortening length 


value of a square foot of heating surface in the fire-box 
is at least equal to, if not better than, 8 sq. ft. of tube 
surface. It must be remembered that the fire-box 
remains the same whether the engine be superheated or 
saturated. It is a well-known fact that many loco- 
motive boilers have been ‘‘ over tubed ’’ in the past. 
Superior results have been obtained with fewer tubes, 
suitably distributed, permitting of good circulation of 
the water. Mr. King’s contention that in the case of 
two locomotives of equal weight, one superheated and 
the other saturated, the saturated engine would be the 
most powerful, is probably correct. Such an engine 
would, however, be extravagant as regards fuel. 

Weight limitation, when engines are built to the 
extreme limits imposed by the traffic department, is a 
very important matter. The addition of a superheater 
equipment generally augments the weight of a locomotive 
from 14 tons to 2 tons. This may prove serious in the 
case of two-cylinder engines, on account of the variations 
of rail pressure due to “hammer blow,” unavoidably 
associated with the employment of two cylinders. 

In the case of a balanced four-cylinder engine the 
added weight would not matter very much. 

In conclusion, it would appear that the advantages 
of superheating are so manifest that to build a large main- 
line locomotive without superheater equipment would 
seem ridiculous, 

Yours faithfully, 
Cuas. W. Dauncey. 

95, Ridgeway, Edgbaston, Birmingham, 

January 19, 1918. 





THE PRODUCTION OF DUCTILE TUNGSTEN. 
To THe Eprror or ENGINEERING. 

Sir,—I trust you will forgive me for trespassing on 
your space again on the above subject, but it seems to 
me that the letter in your last issue signed by Messrs. 
Speechly, Mumford and Craig calls for a reply. Not- 
withstanding the remarks of that firm of solicitors, 
I think my original statement was substantially correct, 
and that it is proven by the following statement to the 
effect that “the total production of tungsten wire 


drawn at Rugby as evidenced by the production sheets 
was 5,835,686 ft.” This amount, adopting the calcu- 


lation of Speechly, Mumford and Craig, was ample for 
all the lamps made and sold by the British Thomson- 


Houston Company. The lamps imported from America 


were small in number (less than 1 per cent. of the British 
Thomson-Houston Company’s total sales), and they 
were entirely special. 

However, to satisfy Messrs. Speechly, Mumford and 


of top plane by that amount, and reducing surface area 
by 4.5 x 4 x xy = 0.05 sq. ft. 
The details of machine required by Mr. Comfort are :— 


W = Weight of machine fully loaded allowing 140 Ib. 
for pilot’s weight = 1,442 Ib. 
A = Surface area of planes = 240 sq. ft. Angle of 
incidence, 2 deg. 
k = Coefficient of efficiency of this particular machine 
not known. 
The chord of plane = 4 ft. 6 in. 
Area of box-rib side = 0.8 sq. ft. 
Weight of strip of three-ply, 0.8 x 7 oz. = 0.4 Ib. 
Assuming for the moment that coefficient k and angle 
of incidence are unaffected (the latter cannot be), 
horse-power required for horizontal flight 


= CC, x W x Vel. = 2 x Wx A/ 
where C; and C2 are constants. 


We thus obtain : , 
1. Horse-power for designed machine 


= Cp x M442 x afi 


240 
2. Horse-power for faulty machine 
= C2 x 1442 x 1442 
239.95 


3. Horse power with three-ply added 


= Cp x 1442.4 x A / 1442.4 
240 


The increase of horse-power required for horizontal 
flight in (2) and (3) is obviously inappreciable. 

The efficiency of the plane may be somewhat affected 
by the increased eddies or currents due to increased 
space. 

What I desired was to obtain the opinion of experts 
whether it was worth while to make any correction at 
all in the faulty plane. > 

Considering the variation in different pilots’ weights 
it would seem that the error might be safely neglected. 

Yours faithfully, 
D. GEORGE. 

, m Stanhope-terrace, Hyde Park, January 17, 1918. 





GERMAN PETROLEUM INDUSTRY. 
Tue German Petroleum Company has decided to pay 
a dividend of 8 per cent. for each of the last two years, 
1915-16 and 1916-17. The company had expected to 


Craig and the amused lamp manufacturers I will correct | reap the full benefit of the boom which the war brought 


3 ey inal statement so as to make it read as follows : 
“The British Thomson-Houston Company were supply: 


for so many industries, including the mineral oil industry, 
but the happenings in Roumania and the havoc wrought 


ing their whole requirements of ductile tungsten for} on the Steana Romana concern frustrated these plans. 


lamp filaments in 1912 by manufacture at their Rugby 


works from material some of which had been partly treated | holes which 


, 


in America,’ 


It has been org to reopen a number of old bore- 
ad been blocked up, and new boreholes 
have also been made, some of them already being 


After all it is quite unimportant as to whether the| productive. This more especially applies to borings 


whole requirements of the British Thomson-Houston| undertaken jointly by the Steana 


ana ‘and the 


Company were made at Rugby in 1912, 1913 or —_ German Rockoil Company, principally on property 


in 1914, so far as my original letter on the Daily Telegra 
report of Mr. Johnstone's lecture was concerned. What 
was material was that the British Thomson-Houston 


belonging to the State of Roumania. The results have 
on the whole exceeded expectations. The balance sheet 
for 1915-16 contains the accounts of the Steana Romana 


Company was manufacturing ductile tungsten before| for 1915, which year was reduced to 7} months. For 


the outbreak of war. They had been manufacturing it 


the first time a dividend on the year of 16 per cent. 


from tungsten oxide for a long time prior to August 2,| was attained. No dividend for the Steana Romana was 
1914, and, by the way, they staried manufacture from| included for the year 1916-17. The European Petro- 
tungsten ore mined within the British Empire, in the| leum Union could. not issue a balance sheet for 1915 


beginning of December, 1914. 


either, as no reports could be obtained from the affiliated 


fore closing this letter and the correspondence| companies in hostile countries. All ‘its interests in 


so far as I am concerned, I would like to express my 
surprise that Messrs. Speechly, Mumford and Craig] of to 
should now use in this way information acyuired from| selling companies of the European 


confidential works 





American troleum undertaki had been dis d 
ou advantage. The ~ valuable English 
he "p troleum Uni : 

'e nion, as 


ds, copies of which they obtained] well as the shipping company, domiciled in .London, 
by process of law from the British Thomson-Houston| had, several months ago, been sol 


id to the Anglo-Persian 


Company in the case which they mention. These records| Oil Company, over. which the English Governn.ent. 
were secured in an attempt by the defendants to bolster| exercises the leading control, but so far it had not been 


up @ plea, which it would seem the 
rove, that the British Thomson-Houston 


were unable to| possible to ascertain at what price. The Austrian 


petroleum undertaking, the Vulkan and the Fortuna 


Company 
fad not been working Patent No. 21513* of 1906 to concerns, have been energetically developed and acquired 


an adequate extent in this country. 


public document, the production sheets never 


ly they | &@ number of new concessions. 

could not support the plea for the issue was never| the Austrian unde 

tried, and although Mr. Fraser’s affidavit may be a| 10,000,000 kr.  (400,0002.). 
Rusome Company, which in the spring of 1915 i 


The capital invested in 

now amounts to about: 

The Genpan Petroleum 
A a T 
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other bodies, or persons eng 





of shares in the German Rock Oil (Erd6l) Company, have 
‘since increased their holdings, which may now be looked 
upon as a per t invest t. Of other investments 
may be mentioned shares for 4,000,000 kr. in the 
‘Hungarian Natural Gas (Erd Gas) Company and shares 
in the Deep Boring Technique and Motor Construction 
Company. The company’s holding of shares in other 
‘concerns amounted to 29,863,825 marks on September 30, 
1917. The dividends for the last two years, referred to 
above, of 8 per cent., are the same as the one declared 
for 1914-15. 

The Austria Petroleum Industry Company, Vienna, 
which embodies the Austrian production, refining and 
‘transport interests of the German Rock Oil (Erdél) 
‘Company, has drawn up a report for the last four years, 
which includes the periods of military disturbances in 
Galicia. In spite of the difficulties which had to be 
encountered the company is now able to pay its share- 
holders 30 per cent. dividend,-equal to 74 per cent. 
dividend for each of the four years in question. The 
undertakings of the German Rock Oil Company in this 
‘connection are four refining establishments and the mines 

f the Premier Petroleum Company, formerly the 
‘Premier Oil and Pipe Line Company, but the Olex 
‘Company is outside this arrangement. The share capital 
mow amounts. to 12,000,000 kr. (480,0001.), having n 
‘increased by 2,000,000 kr. in 1916, most of which capital 
iis held by the German Rock Oil Company, which in 
j1915 wrote off 6,000,000 marks and in 1916 further 
{830,000 marks on their Austrian holdings, partly owing 
to harm done by the Russians and partly owing to the 
fall of the Austrian exchange; at the end of 1916 the 
holdings in question, after the revenue from the Premier 
transaction, stood booked at 6,160,000 marks ' against 
4,150,000 marks in 1915 and 10,150,000 marks in 1914. 

The German companies had interests in Roumania, 
which, of course, suffered with other interests from the 
destruction done to the wells and plant. The present 
possessors of the Roumanian oil fields are working hard 
to increase the production which is much needed by 
the Central Powers. A considerable proportion of the 
normal peace output has been reached from some of the 
old concerns, the Astra Company, the Steana Company 
and the Concordia Company, all of which are being 
worked under their own management. The Roumanian 
Consolidated Oilfields Company, an English concern, 
is being worked under German or Austrian management, 
asisalso the Romana-Americana Company. As doubt 
prevails as to the continued yield of the old concerns, 
it was deemed expedient to make trial of new districts— 
in the first instance the oilfields belonging to the 
Roumanian State, which were at one time on the point 
of being transferred to the Standard Oil Company, and 
which for other reasons in the meantime had been left 
unexploited. The German military authorities have 
now taken the matter in hand, and a syndicate has been. 
formed, of the capital of which two-thirds have been 
found by the German Petroleum Company, and one- 
third by the German Rockoil (Erd6l) Company, which 
syndicate is undertaking the work om certain fixed 
terms. The opening out of the distri in question 
is now in progress, the two German companies each 
supplying engineers, material, &c., in proportion to 
their shares. The raw oil produced is delivered to the 
military authorities and. by them distributed to the 
different refining concerns in the country, which also 
receive a good deal of raw petroleum from their own 
petroleum wells, both old ones put. in order, and. new 
ones recently bored. ~So as to facilitate the delivery 
of the petroleum to the Danube, and to relieve the 
tailways from the transport’ in tank wagons, the new 
pipe line from Plesti to-Constantza Harbour is being 
diverted so as to touch the Danube, more to the west, 





-|at Giurgiu. Material results are expected from the 


hew line, which it is thought ought to become a per- 
manent link in the German-Roumanian petroleum traffic. 
The cost of recovering the pipe line and the pumping 
stations is stated to have been only small. 





| Scottish ENGINEERING RESEARCH ASSOCIATION.— 
As a result of representations received from the. Advisory 
Council of the’ Committee of the Privy Council for 
Scientific and Industrial Research, and of public meetings 
held in Glasgow, a joint committee of the Institution of 
Engineers and Shipbuilders in Scotland, and the West- of 
Scotland Iron and Steel Institute, have prepared a 
draft memorandum outlining the proposed constitution 
for a Scottish Engineering, Shipbuilding, and Metallur- 
gical Research Association. The matter being of 
national importance, a meéting was held in Glasgow on 
the 22nd inst., and the following resolution adopted : 
“ That.a Research Association, on the lines proposed in 
the draft memorandum, be formed, and that a committee 
be appointed to draw up a memorandum and articles 
of association in co-operation with the Advisory Council 
of the Committee of the Privy Council for Scientific and 
industrial Research.’’ The draft memorandum referred 
proposes. that the objects of the new association 
should include the following: (1) To promote research 
and other. scientific work in connection with the trades 
and industries included within the- scope: of the asso- 
ciation ; (2) to apply for and accept grants from the 
Government for the purposes of the association ; (3) to- 
establish, form a ger mt . llections 
libraries, &c., and to translate, compile, collect, publish, 
lend, sell any ‘literature, statistics andinformation in 











connection with the trades or industries concerned ; 


(4) to enco discoveries and.inventions in connection 
with these or industries ;. (5) to establish, promote, 
co-operate with, receive into union or combine with any 
l or interested in similar 
research work, either in Scotland or elsewhere; and all 
such subsidiary powers as maybe necessary for carrying. 
out, the objects of the Association. © - ——- 
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UTILITY OF MOTOR TRACTORS FOR 
TILLAGE PURPOSES.* 


By Arruur Amos, of the School of Agriculture, University 
of Cainbridge. 


Tue chief value of the motor tractor to the farmer 
is, that it enables him to get his ploughing done quickly 
when the texture of the land is best fitted for the work, 
instead of being compelled to continue ploughing with 
horses for long periods when soil and other conditions 
are not really fit. This gives the farmer two great 
advantages : first, the subsequent cultivations necessary 
to produce a seed-bed are reduced by perhaps 50 per 
cent. ; and, secondly, if a field is ploughed quickly a 
the previous crop is removed, weeds are prevented from 
overrunning the land and are consequently more easily 
kept in subjection. 

At this stage it may be well to state the three most 
important factors which determine the texture or 
friability of any soil (there are others of lesser import- 
ance). These are, first, the size of the particles com- 
posing the soil; if the soil consists mostly of large and 
coarse particles, then the soil is generally friable and easy 
to cultivate, as for example, sandy and gravelly soils ; 
but if the particles are small then the texture becomes 
more tenacious and sticky, and friability is bad; such 
soils are generally called clays. Between these two 
extremes all intermediate types of soil exist. Secondly, 
texture depends upon the degree of wetness of the soil ; 
most soils when wet (especially the clays) are characterised 
by a tenacious sticky texture, require greater power for 
cultivation, and become pasty if cultivated, so that, 
subsequently, they are difficult to convert into good 
seed-beds, because such a pasty condition prevents the 
clods from breaking. As the soil passes from a wet to a 
more dry yet “moist ”’ condition, this sticky character 
disappears and the texture becomes more and more 
friable ; in this condition the land is easy to plough, 
and the resultant ploughing is more easily converted 
into a good seed-bed. If, however, drying is continued 
and the soil becomes quite dry, it often sets so hard 
(especially on clay soils) that it becomes impossible to 
plough, and only very powerful cultivators, such as those 
drawn by steam engines, are able to break the land. 
This dry condition of hard texture of the soil, however, 
presents one very marked contrast with the bad texture 
due to excessive wet, namely, that when such dry, hard 
soil is broken up and subsequently becomes moist with 
rain, it crumbles into an ideal seed-bed like a lump of 
quicklime. At present there is no motor-drawn imple. 
ment which is able to deal with this hard condition of 
clay land, but it is not impossible that some new imple- 
ment may be devised to act as a cultivator for use with 
high-speed engines under such conditions. Thirdly, the 
texture o—- upon the previous cultivation of the 
land, whether it has been recently cultivated, in which 
case the surface of soil cultivated is loose, or whether it 
has become consolidated by long weathering and the 
trampling of carts, horses or sheep ; in the former case 
the furrow is more easily turned, but the loose surface 
presents greater difficulties to the effective grip of the 
tractor wheels on the land, and movement may be 
impossible ; in the latter case the work of the tractor 
is increased, but, as in the case of a clover stubble, the 
surface is so firm and solid that the wheels obtain a good 
grip. 
From these considerations it is obvious that motor 
tractors have to plough under a great variety of soil 
conditions, so that it is not to be expected that any one 
tractor will be the best under all circumstances. With 
this introduction, it is possible to examine some of the 
points of agricultural importance in the motor tractor. 

Power.—It would seem hardly necessary to emphasise 
the importance of the tractor being possessed of ample 
power, but every one may not appreciate how greatly the 
power required for ploughing different conditions of soil 
varies. Perhaps the case is t illustrated by reference 
to horse ploughing ; on some light land three horses 
will plough with a two-furrow plough 2 acres in a day, 
whereas on clay land three horses may only be able to 
plough half an acre a day. It follows that the plough- 
ing of one soil may require four times the power 
required by the other, and a tractor that does good 
work on the one will fail completely on the other. 

The logical conclusion from this would seem to be that 
one type of tractor should be designed for the light land 
and another for the heavy land, but whilst this may be 
carried into practice to some extent, it cannot com- 
pletely solve the difficulty, for on very many farms some 
of the fields are composed of heavy and some of light 
land, and moreover in the same field the texture of the 
soil may suddenly change as one passes from one soil type 
to the next. These difficulties may be overcome, partly 
by using a plough with fewer breasts for ploughing 
heavy land, partly by changing speed when the soil 
varies, but much the most sensible solution of the 
difficulty is by fitting the tractors with engines capable 
of developing ample power for the work for which they 
are designed. 

Weight.—The tractors in use in England at the present 
time vary greatly in weight, from about 20 ewt. up to 
5tons. From two points of view weight is advantageous, 
thus weight generally signifies greater strength in con- 
struction and less wear and tear ; again, a heavy tractor 
can often obtain a better foothold than a light one upon 
the land over which it travels. On the other hand, 
a heavy tractor when used for ploughing suffers in com- 
parison with light tractors in three distinct respects. 
First, a heavy tractor must consume a considerable 
portion of its power in merely transporting itself across 


* Paper read before the Institution of Mechanical 
Engineers, Friday, January 18, 1918, 





the field, and this consumption of power increases very 

tly when the surface. is soft. and.the “going” is 
SS; secondly, the dead weight of the tractor is a _ 
serious handicap — hilly land, whether, as is usual, 
the ploughing is done directly up and down hill, or 
whether it is done across the slope, in which case the 
heavy tractor tends to slide down hill; thirdly, and 
this is the most serious reason agriculturally, a heavy 
tractor may do untold damage to the texture of the soil 
over which it travels. The author proposes to explain 
the conditions under which this damage to the texture of 
the soil occurs in some detail. 

When the soil is dry, no matter whether it be a light 
or a heavy soil, the pressure of heavy tractor wheels 
on the soil « ions no ge to the texture of the 
soil, but when the soil is moist or wet then the pressure 
of the wheels tends to —— and paste the soil into a 
consistency resembling brick-earth “ pug’ (the con- 
dition into which brick-earth is worked before being 
moulded into the shape of bricks). This condition is 
fatal to the production of a seed-bed and to the growth 
of crops, and, if produced on heavy land, may take a 
rotation of crops (suy five years) to rectify. On light 
soils this condition is much less likely to occur, and if it 
occurs can be much more quickly rectified. 

On light soils generally, and on other soils in a dry 
state, therefore, a tractor weighing 3 tons to 5 tons may 
be quite inadmissible, but for ploughing heavy land 
or loams in moist condition such heavy tractors, unless 
provided with caterpillar wheels (and these do not 
obviate the damage completely), are unsuitable. For 
such ploughing, tractors weighing 30 cwt. or less are 
more suitable, and even these must be used with dis- 
cretion ; unfortunately, so far as the author is aware, 
only one such tractor with sufficient power, and this in 
very small numbers, is available. 

The conclusions to be drawn from these remarks are 
twofold: First, that actual strength required in the 
construction of different parts of the tractor shall be 
accurately determined by experiment and not by guess- 
work ; secondly, that when this is known, the framework 
shall be liberally composed of best steel instead of iron, so 
that weight may be reduced. 

Speed.—Perhaps the most important factor ‘upon 
which the rate of ploughing depends is the speed at 
which the tractor travels; the greater the speed the 
greater the area accomplished ; aprveer tg it is 
desirable to obtain.as high a speed as possible unless this 
advantage is counterbalanced by some disadvantage. 
A further reason for maintaining a comparatively high 
speed is that the friction exerted between the soil, on the 
one hand, and the various parts of the plough in contact 
with it, is a function of the areas in contact at any one 
time and not of the length of furrow ploughed per unit 
of time; consequently, a plough hauled at a com- 
paratively high speed experiences no greater friction than 
one hauled at a low speed. It should be, of course, 
stated that the plough does other work besides over- 
coming friction, which is not reduced by greater speed. 

In the case of horse-ploughing the best speed is largely 
decided by the speed at which the horses can develop 
their greatest power, and this has been shown to be 
between 2 miles and 2} miles (the normal rate of horse- 
ploughing is about 2 miles) per hour, as a result of this 
nearly all types of ploughs have been evolved to suit this 
speed, and it by no means follows that this form of 
plough is the best for ploughing at a speed of 3 miles or 
3} miles per hour, a speed at which tractors might well 
work; certain it is that some ploughs hauled at such 
speeds by motor tractors accomplish very bad ploughing. 
Nevertheless, because of the eminent advantages of this 
higher speed, it is desirable that both tractor makers 
and plough makers should consider these points, and 
test such problems experimentally. 

Wheels and Grip.—When the surface of the land is 
dry and solid, tractor wheels experience little difficulty 
in obtaining an efficient grip of the surface, but when 
the surface is loosened by previous tillage or by wet 
weather, the difficulty of obtaining foothold is very great. 
A variety of devices have been tried for overcoming this 
difficulty, most of which may be classified under two 
headings: First, extending the area of contact between 
the wheel and the surface of the soil, and, secondly, by 
attaching grips or studs to the wheel surface so as to 
obtain greater friction. 

The former of these objects ag | be obtained either by 
using driving wheels of large diameter or with wide 
tread, but the best method of improving the grip on this 
principle is by the so-called caterpillar wheels. reti- 
cally this is an ideal method of attaining the end in view, 
and in practice the method succeeds and gives to the 
tractor the best grip on a loose or slippery surface ; but 
one practical difficulty arises, namely, that grit and dirt 
is always present in the hearings and working parts 
between the drive and the tracks, which consequently 
undergo rapid wear and tear. But because this method 
does give the best grip, and because it also enables the 
weight of the tractor to be distributed over a wider area, 
and thus prevents packing of the soil, it is worthy of 
extended trial and experiment to minimise this adverse 
feature of wear and tear. 

The second means’ of overcoming slipping by means 
of grips or studs attached to the outside of the driving 
wheels needs careful consideration. It should be 
recognised that such studs or grips press upon the soil 
in two directions as the wheel revolves, partly by a 
vertical pressure and partly by a lateral pressure, and in 
general it may be said that the vertical pressure by 
consolidating the soil is harmful, whereas the lateral 
pressure has a stirring tendency which may be beneficial! , 
especially when one driving wheel runs on the subsoil 
in the open furrow. It follows that blunt studs should 
be avoided, and that more pointed and perhaps longer 
studs or grips will occasion less damage to the soil. 








In the case of the lighter motor ploughs and tractors, 
it is worth mentioning that the practice of running one 
driving wheel in the open furrow (provided it is not so 
wide as to press on the furrow — turned) is desirable, 
because in this position the soil during the ploughing 
soason is firmer and yenerally drier. 

Turning at Headlands.—One of the most serious draw- 
backs in the use of the motor tractor with the common 
type of multiple plough is the necessity for wide head- 
lands ; many of the tractors require one of from 6 yards 
to 10 yards according to the type of tractor, because they 
are unable to turn short. A further consequence of 
this is that the motor tractor has to travel a long distance 
along the headland, on the average 30 yards to 40 yards 
at each end, and cases are within the knowledge of the 
author in which in actual use the tractor has been runnin 
80 yards and 100 ee along the headland at each end. 
Now the aver ength of plough furrow will be about 
200 yards, and assuming the run along the headland 
averages 30 yards, the time lost at the headland will 
amount to one-seventh of the running time of the tractor. 
This is a very serious waste of time. 

The difficulty does not arise in the case of steam 
ploughing, because for this purpose a balanced plough is 
used which simply requires to be toppled over at each 
end, and it seems to the author that no insurmountable 
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difficulty would be experienced in designing such a three 
or four-furrow balanced plough for use with motor 
power. Such a motor plough would need to have the 
motor placed in the centre of the implement ; it would 
need reverse gears similar and equal to the forward gears, 
and would need two sets of controls; the ploughs. would 
be balanced before and behind. ‘ 

The advantages of such a machine for —— of 
motor ploughing are very t, some of the more 
important are enumerated below :— 

1. Time lost in turning would be greatly reduced. 

2. The headlands could be reduced to very narrow 
limits. 

3. The- headlands would not be crushed by frequent 
——S the motor upon them. 

4. lough would start at one side of the field and 
work back and forward until the opposite side was 
reached, All the furrows would be turned in) one 
direction ; there would be no ri , no open furrows, 
and — awkward narrow widths left for the horses to 
finish. 

In lusion, the has tried to indicate some of 
the eee partly agricultural, partly mechanical, 
which need solution in order that motor-tractor plough- 


ing may become more efficient. There is, he believes, 
no public institution whose business it is to investigate 
such problems, and private firms have little time. It is 
to be hoped that the Board of Agriculture will shortl 
complete its scheme for founding an Institute of —— - 
t a Mechanism for research in, and testing of, new 
agricultural machinery, of which motor ploughs form only 
one branch, 





PiumBaco Crucisies.—The restriction of the plum- 
bago exports from Ceylon, and still more the inhibited 
exports of the Klingenberg clay from Bavaria, has seri- 
ously interfered with the manufacture of plumbago 
crucibles in America. Accordi to the Engineering 
and Mining Journal of November 3, 1917, it takes 
months to make crucibles and to obtain some informa- 
tion as to their suitability, and the first crucible made 
from plumbago and American clays did not prove 
satisfactory: the clays were not sufficiently uniform, 
and the crucibles stood only 5 heats instead of 25 and 
30. Improvements have been effected, but the clays 
are still at higher prices than the imported clay was. 


Tue “Liserry” Moror.—We read in Machinery, 
New York, that the recently designed “ Liberty ’’ motor 
is shown by tests to be an especially efficient engine, 
and it will be used on all United States aeroplanes and 
motor trucks. The twelve-cylinder engine has surpassed 
the expectations of its designers. While the motor will be 
made with four, six, eight and twelve cylinders, the 
design allows the maximum interchangeability of parts. 
Although this motor has been developed largely by two 
engineers, one connected with the automobile industry and 
the other with aviation, it is a combination of the best 
features of engine designs, both American and foreign. 
It has been so designed that it can be manufactured 
cheaply in great quantity, and differs from the best 
foreign engines in the limination of the great amount of 
handwork which the latter require. 











MinERAL Orn From Home Sovurces.—With reference 
to the production of mineral oil from home sources, and 
apart from very serious technical difficulties which have 
to be overcome, the competing claims of other urgent 
war services for labour and materials render impossible 
the rapid development of methods which might other- 
wise be purs with ae The Ministry of 
Munitions, however, has been ily pursuing the policy 
which is considered to be best designed to produce sub- 
stantial results in the shortest time. All existing plant 
at the shale works of Scotland, and the gas walls and 
coke ovens throughout the country are being pressed 
to their full capacity and are being extended as far as 
present circumstances permit. It has been found by 
experiments that certain plants already in existence 
can be adapted in a short time to treat new material by 
new meth This adaptation of plants is being actively 
pursued and has the obvious advantage of saving labour, 
time and material, and making the best use of existing 
staff and equipment. On the other hand, where suitable 
raw material cannot be dealt with on existing plants, 
arrangements are in progress for erecting works for the 
extraction of oil: 
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AUTOMATIC MAGNETIC CLUTCH. 
(For Description, see opposite Page.) 
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MAGNETIC CLUTCH. 


A MAGNETIC clutch is, in theory, a wonderfully 
convenient device. It can be put in and out of action 
from a distance without shock or noise, and involves 
no end thrust on the bearings. In practice it is not 
quite so simple as it would appear at the first glance, 
due to the residual magnetism which tends to keep up 
the engagement after the current is cut off. This is by 
no means an insuperable objection, since the effect 
of the residual magnetism can be greatly reduced by 
interposing a non-magnetic substance between the 
driving and driven members, and aiding it, if necessary 
by a spring which forces the frictional surfaces apart, 
and thus lengthens the gap. Naturally a magnetic 
circuit with a wide gap requires more current to energise 
it than does one which consists solely of iron, and in 
that respect is less efficient. 

To avoid the difficulties of the ordinary clutch, 
Messrs. Walter L. Davies and Alfred Soames have 
devised the clutch illustrated on the preceding page, 
and are exhibiting it at Faraday House, 66, 
Southampton-row, Holborn, London. Fig. 1 shows 
it arranged between a motor and a dynamo; Fig. 2 
is a section of the clutch before the coils are put in 
place; Fig. 3 is a diagrammatic view of the windings 
and connections; Fig. 4 shows the clutch used for 
electric welding ; and Fig. 5 the clutch driving a worm 
gear. Referring first to Fig. 2, which shows a section 
of the clutch before the coils are wound, it will be seen 
that the main part is coupled to the driving shaft, 
while the armature or keeper is carried on a disc 
which is free, so that it can apply itself exactly to the 
magnet. It transmits rotation by four driving 
pins, carried on a disc on the driven shaft. If the 
clutch be wound with one coil the current is taken 
from an arrangement resembling a potentiometer 
arranged as a circle. Two sliding brushes collect 
the current. In one position they give the full volts ; 
as they are moved the potential difierenes and the 
current drop until they become zero. With further 
motion the current is gradually increased in the oppo- 
site direction until the energisation completely annuls 
the residual magnetism, and the engagement is 
broken. The clutch begins to slip, and the pressure 
is reduced until no further motion is transmitted. 
The hold of the clutch and its action can therefore 
be completely and delicately adjusted by means of a 
simple controller. 

If the clutch is to be automatic in its action it 
requires more than one coil, as shown diagrammati- 
cally in Fig. 4. Here two coils oppose each other, 
the first energising the magnet and the second de- 
energising it, and when relatively the more powerful, 
annulling the residual magnetism. The first coil is 
connected to the motor circuit or to a small exciter, 
while the second receives a current which is deter- 
mined by the conditions of work. 

There are cases in which it is desired to transmit 
a constant torque, as, for instance, when a dynamo 
must give a uniform output through a very variable 
resistance, as in the case of electric welding by the arc 
process. The resistance of the arc varies enormously 
according to the condition of the work, and an actual 
short circuit may be made. It is for this reason that a 
constant resistance is usually placed in series with the 
are to minimise the fluctuations of the current. To 
meet such conditions the action of the clutch is as 
follows: The coil A (Fig. 3) is energised either from 
the mains or from a small exciter on the driving shaft. 
and produces an initial pressure of the clutch members 
which is more than sufficient to transmit the load. 
Coil Bis connected in series with the dynamo armature, 
and its polarity is such as to counteract the pressure 
produced .by the coil A. 

It will be seen that as the current in coil B increases, 
i.e., as the load is increased, the pressure of the clutch 
members decreases, until a point is reached when the 
pressure on the clutch is only just sufficient to transmit 
the load without slipping. Past this point the clutch 
slips; it is apparent therefore that the current taken 
from the dynamo cannot pass a given maximum. 
even if it is short-circuited, the particular maximum 
to be reached can be adjusted by adjusting the excita- 
tion of the coil A with a rheostat (not shown). 

It should be remembered that in the case of a 
separately-oxcited dynamo, the torque required to 
drive it at any speed is proportional to the current 
taken from the dynamo, irrespective of the speed 
and volts. If a constant current is taken, it requires 
+ a torque to drive it at any speed in a fixed 

To counteract this variation in the coefficient of 
friction, coil C (Fig. 3) has been added. This coil 
is connected across the brushes of the dynamo, and its 
polarity is also opposite to that of coil A. 

The effect of these three coils is as follows :— 

On open circuit the coil A gives an initial pressure, 
the coil C, which is across the dynamo brushes, reduces 
the pressure uced by A. If current is now taken, 
the coil B still further reduces the pressure until a point 





is reached when the clutch slips. But when the clutch 
slips the volts of the dynamo decrease ; this decreases 
the effect of C, which is equivalent to increasing the 
effect of A, and by this means the slip is prevented 
from unduly increasing. Should the current taken 
from the dynamo attempt to increase, the action of the 
series coil B would decrease the pressure. As a result 
the coils B and C adjust the pressure so that the current 
Tremains practically constant. Since the dynamo is 
separately excited, its field remains constant, and 


THE IRON ORE DEPOSITS OF RUSSIA. 


Russia is rich in iron ore as in numerous other minerals, 
and although its iron industry has not kept pace with 
that of other countries it has made great strides, and 
now holds the fifth place in the world, with a produc- 
tion of 4,565,000 tons of pig-iron in the last year before 
the war, 1913. After some not very ful pt 
had been made in the south of Russia, an Englishman, 
Mr. John Hughes, started the first iron works and rolling 
mills. He received Government aid in various ways on 
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(owing to the clutch) the armature field is practically 
constant at all wy therefore there is no sparking 
at any speed, and the dynamo can be instantly short- 
circuited from open circuit without any harmful 
result. 

Suppose the screw and worm wheel (Fig. 5) to be 
operating a winding drum, hauling an irregular load, 
as the load increases the current taken by the motor 
and flowing through the B coil increases, therefore 
the pressure of the clutch decreases, until the motor 
is taking the full current allowed. If the load continues 
to increase the clutch will slip, but directly it commences 
to slip, owing to the rapid fall of the coefficient of 
friction, it would slip down suddenly to a point at a 
much slower speed, and it would not pick up its normal 
load again from this point. The load would have to be 
reduced until the slip of the clutch was sufficiently 
reduced to reach the ascending portion of the co- 
efficient of friction curve. To obviate this a very small 
dynamo is attached in any convenient position to the 
variable speed side of the clutch so that its volts 
will vary with the speed. This dynamo energises 
the C coil, and compensates for the variations of 
friction. 

The clutch is obviously suitable for driving any class 
of machinery subject to sudden shocks, or to very 
intermittent loading, such as rolling mills, stamping 
presses, heavy lathes and planing machines, shears, 
&c. It gives complete protection to machinery likely 
to be jammed, such as anchor winches, capstans and 
winding drums, for hauling trucks in mines. 

The clutch also acts as an efficient acceleration 
controller in starting up heavy machinery in which 
there is a large amount of stored-up momentum, such 
as hydro-extractors. The clutch is set to slip at full 
load current or any excess current load suitable to the 
motor. The motor can then be started up at any speed 
without accelerating the load sufficiently to overload 
the motor, and when necessary, the speed-volt curve 


of the exciter energising the C coil can be arranged to | to 


give different degrees of acceleration. 

The combination shown in Fig. 1 can be seen by 
arrangement at Faraday House. Various switches 
permit several different loads being inserted in the 
circuit of the dynamo, while an ammeter and a volt- 
meter demonstrate how nearly the desired result is 
attained. The results are wonderfully exact, the 
current setting dowa with extreme rapidity to its 
desired amount. For many purposes the clutch should 
prove of great value. It is, perhaps, advisable to point 
out that the slipping clutch has not to absorb the 
difference between the maximum and the minimum 
power required. The power absorbed by the friction 
of slipping is only a fraction of the difference expe- 
rienced by the motor. 





THe Norwecian SvUPERPHOSPHATE INDUSTRY.— 
The new superphosphate company of Knarvik, which 
commenced operations this last summer, has already found 
it y toi the capital from 3,000,000 kroner 
to 5,800,000 kroner. Some 8,000 tons of superphos- 
phates have already been produced, the working of the 
apatite deposits is about to be undertaken and a copper 
extraction factory is in course of construction. 








SmMatL ELECTROMAGNET FOR MepIcat Men.—In order 
to facilitate the work of the surgeon who wishes to pick 
out small particles of iron from the human body, : 
fessor G. Sultan has devised a handy small electromagnet. 
The magnet is held by a fork which is pivoted on a small 
stand and can thus be swung round and inclined at 
will; the magnet can further be shifted in its fork by 
means of a hand wheel, so that the conical pole piece 
can be adjusted to any particular spot. The instrument 
is illustrated in the LElektrotechnische Zeitschrift of 
October 8, 1917. 





Larce New GerRMAN CoMPANY FOR UNDERTAKINGS 
over Seras.—In Hamburg a large financial, com- 
mercial and industrial company is in course of formation 
for the promotion of German enterprise and German 
interests over seas. The capital, in the first in- 
stance, is to be 20,000,000 marks; large industrial 
companies, shipping concerns, export firms and Banks are 
interested in new venture, not only in Hamburg, but 
in the whole of the German Empire. The new company 
will work for the furtherance of German oversea business 
in all directions ; it embodies the twofold work of being 
an investigating syndicate, and a financing institute. 
Special attention will be paid to large international 
unde ings, such as water works, harbour and railway 
construction, &c., which are to be both planned and 
financed. 





dition of his producing 24,000 tons of rails per annum. 
Two more iron works were started, likewise based on the 
iron ore deposits of the Donetz district; but as these 
deposits were irregular and the percentage of iron not 
satisfactory, no real headway was made. About the 
eighties, however, iron ore deposits were discovered at 
Krivoirog, on the border between the governments of 
Ekaterinoslov and Kherson, along the river Ingulez, over 
a distance of about 100 km.. ese ores are very rich 
in iron, generally containing 60-70 per cent.—at times 
more. Ore containing less than 55 per cent. is looked 
upon as poor, and is only used in exceptional cases. 
In the northern portion of the Krivoirog in the ore 
deposits are more diffused; the beds are in places 
some 2,000 ft. long, with a thickness of as much as 300 ft. 
In the southern ener | of the basin the strata are 
generally separated by other materials, while their thick- 
ness is considerably less, as a rule only from 15-20 ft. 
In the northern portion the working generally takes place 
in the open, whilst in the southern it is mostly confined 
to regular underground mining, a depth of 900 ft. having 
been reached in the year 1913. A Government com- 
mission examined the deposits in the year 1909, and 
estimated their capacity at about 200,000,000 tons. 
Since then, however, several new deposits have been 
discovered, and the actual capacity no doubt materially 
exceeds the above figure. 

The exploitation of the Krivoirog deposits, as far 
as the southern portion is concerned, commenced as 
early as 1871, but some twenty years before the 
working of the northern section was ninhand. To 
begin with the production was not on a very large 
scale, only amounting to some 500,000 tons in the year 
1892. e construction, however, of .the railway 
connecting Krivoirog with the Donetz basin materially 
increased the output, as will be seen from the appended 
figures : 





Tons. 
1901 1,800,000 
1911 4,650,000 
1913 eee 6,250,000 
The Krivoirog deposits have for the last 20 years held 


the leading place as regards the production of iron ore 
in Russia, and account, at present, for 72 per cent. of the 
1 


tal. 
Most of the iron ore produced in the Krivoirog district, 
say some 80-90 per cent., is used by the South Russian 
and a smaller portion by the Polish and Central Russian 
metallurgical undertakings, which to a great extent 
themselves control many of the iron ore deposits, and 
it is not unusual for some of these works to produce 
more iron ore than they themselves require. This surplus 
is exported to Great Britain, Holland, Germany, &c., the 
uantities varying considerably both amongst the 
different countries and for the different years, the - 
gate export for the last four peace years being as enike 


Tons. 

1910 834,090 

1911 872,390 

1912 653,010 

1913... ese eee eee oes 462,500 
During 1913 Germany, either directly or through 


Holland, received 87 per cent. of the exported iron 
ore. 

Iron ore deposits are also found on the peninsula of 
Kertsch, generally in layers of as much as 35 ft. thick- 
ness, the ore being somewhat oily and always containing 
manganese and phosphorus, the respective percentages 
of the various substances generally amount to : 


Per Cent. 
Tron oes ost seo 35 to 40 
Manganese... ese ees bse Set 
Phosphorus ons owe ose ‘$e 


On mining the ore only about 20 per cent. is obtained 
in pieces, the rest coming out as dust, which can only be 
used for smelting after having been briquetted or mixed 
with about one-third of Krivoirog ore. 

According to an investigation and calculation under- 
taken by Professor Bogdanovitsch, Director of the 
Geological Committee, the Kertsch peninsula contains 
some 500,000,000 tons of ore. As late as 1914 there were 
only two concerns working in these districts, the Russian 
Providence Company and the Tagan Metallurgical 
Company, which jointly produced in 1913, 472,600 tons, 
and in 1914, 540,400 tons. The ore is wor from 
open drifts and partly by means of excavators; the 
deposits are situated near the coast, and most of the 
ore is transported by water, across the Azoff Sea to the 
two works mentioned above at Maiopol and Taganrog, 
only a small portion being despatched by rail. 

Compared with the deposits of Krivoirog and Kertsch 
those of the Donetz basin are of less importance, with a 
decreasing production, the output having receded from 
137,000 tons in 1903 to 4,500 in 1913. 

To complete the account it should be mentioned that 
in the Korsak Mogila district, in the Government of 
Tacoria, there are deposits of magnetic iron ore and red 
hematite of good quality, containing 66 to 67 per cent. 
of iron, of which some 3,000 tons have been worked 
ae oy during the last few years. 


The Ural is rich in iron ore dep which 
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are found in the governments of Orenb and Perm, 
from Verchneuralst in the south to Verchoturje and 
Tscherdinsk in northern Ural, the deposits already 
known. and investigated being calculated to contain at 
least 270,000,000 tons. These ores vary very materially 
and the proportion of iron ranges between 42 and 66 per 
cent. There are both magnetic iron ore, red hematite, 
brown hematite and sparry iron ore. To the south- 
west of Verchoturje, in the mountains of Vysokaja and 
Bergodat there are some of the richest deposits of 
magnetic iron ore, and they yield about one-fourth of 
the total production in the Ural. The old estates, with 
mines and forests in the Ural, formerly belonged mostly 
to noble Russian families, but of late years, when it had 
become manifest that a remunerative and national 
exploitation of the mineral wealth of the country would 
on be brought about through large industrial concerns 
with plenty of money at their back, several limited com- 
panies were formed, aided by some of the leading banks. 
As examples of this new departure there may men- 
tioned the three companies Schuwalov, Bogoslov and 
Nikolai-Pavdinsk, with capitals ranging from 15,000,000 
to 25,000,000 roubles and each owning vast territories 
of about 3,000 sq, miles. (Rouble = 2s. ld.) 

In the Ural 27 large and several smaller iron works 
are in operation, and their production amounted in the 
aggregate to 1,420,000 tons iron in 1913, and 1,470,000 
tons of iron in 1914. Whilst in southern Russia anthra- 
cite and coke are used in the iron industry, charcoal is 
used in the Ural, and the quality of the iron produced 
is correspondingly good. The extensive use of charcoal 
has commen to tell upon the forests, and the further 
important development which the Ural industry no 
doubt will experience when political matters have settled 
down will make the obtainment of fuel from other 
sources @ necessity. This demand will not be difficult 
to supply, all that is needed being the construction of 
some new railways, both to the coal fields within Ural and 
to those in the neighbouring western Siberia. 

As far as the Polish iron ore deposits are concerned, 
they are Lange found in the four southern govern- 
ments, those of Kalisch, Petrokov, Radour and Kielce, 
and those which so far have been worked and examined 
are estimated to have a capacity of some 300,000,000 
tons, which should be equal to about 120,000,000 tons 
of pig-iron. The Polish iron ore is not all of the same 
quality ; the richest deposits are those of the Government 
of Petrokov, where the ore comes out in solid pieces and 
contains an average of 32 per cent. of iron. Next in 
importance come the deposits in the Government of 
Radom, where the iron ore partly consists of brown 
hematite, with a percentage of iron ranging between 
35 to 45, but it is harder to smelt. In the Govern- 
meént of Kielce only red hematite is found. The iron 
production in Poland, although of ancient origin, stag- 
nated until the building of the first railway in the year 
1885, the line Ivangorod—Dombrow, which gave a 
great impetus to Polish industry nage The produc- 
tion reached its highest point in the year 1900, when ‘it 
amounted to 475,000 tons, but at that time the Polish iron 
works began to use the Krivoirog ore, and as this con- 
tained more iron, it tended to reduce the production of 
native iron ore, so that out of a consumption in the year 
1913 of 585,000 tons, less than half was Polish, the larger 

rtion hailing from Krivoirog, where some of the Polish 
iron works have acquired iron ore deposits. 

The iron industry in Central Russia dates from the 
seventeenth century, but owing to the less satisfactory 
iron ore deposits in that part of the country, it only 
made slow progress, reaching its maximum of an annual 

roduction of 240,000 tons of pig iron in 1899; it then 
Feit off considerably, but again rallied, and the output 
of pig-iron amounted to 200,000 tons in 1913. Some of 
the iron works in that part, like the Polish, draw part of 
their supply of ore from the Krivoirog deposits. The 
more important iron ore deposits in Central Russia are 
located in the Governments of Moscow, Trier, Smolensk, 
Kaluga, Orel, Tula, Rjasan, Vladimir, Nijni-Novgorod 
and Kasan. The ore mostly consists of brown hematite, 
containing from 26 to 52 per cent. of iron, often with 
phosphorus intermixed. © fact of the Central Russian 
coal not being suited for coke production and that the 
forests of the district have been severely taxed also tends 
to depress the Central Russian iron industry. 

Some unimportant irom ore deposits. are found in 
northern Russia, in the Governments of Obonetz and 
Wologda, whilst rich and extensive deposits are situated in 
Caucasus, which, however, with a few exceptions, have the 
not yet been properly exploited. In the Bartochalinsk 
district in the Government of Tiflis, there are iron ore 
deposits containi: a iron and magnetic ore with an 
iron percen of 50 per cent., and in the Government 
of Elisobetpol ore with 60 per cent. of iron, but neither 
has so far been exploited. Some iron ochre deposits 
in the Government of Kutais are being exploited to 
obtain ochre, of which the uction in 1913 amounted 
to 350,000 and in 1914 to 525,009 kilograms. 

Iron ore deposits are also to be found in Turkestan, 
but owing to their i ible location and the absence 
of railway communications they have not been worked 
so far. e same es pew to the many rich iron ore 
deposits in western and eastern Siberia. Some of these, 
however, are likely to be exploited ere long ; this, for 
instance, applies to the magnetic iron ore deposits, at 
Talbes in the Altai district, and the deposits in the 
Ussuri district in eastern Siberia, near the St. Olga 

y. The former belonged to the Imperial domain 
and have been rented to the Kusnetz Coal Mining 
Company, and work preparatory to commencing a 
national exploitation has been going on for some little 
time. 

There are also rich deposits of magnetic iron ore in 
the Government of Irkutsk along the river Oka, along 
which the iron ore, which contains from 40 to 55 per 
cent. iron is conveyed to the Nikolajewski Savod iron 











works. Further deposits containing ore with so 
much as 65 per cent. of iron, are situated at the river 
Aabakan, an important auxiliary of the Jenitsei, where 
is situated the Abakanski Savod iron works. In the 
year 1908 a complete stoppage of the Siberian iron 
industry occurred, and it is now of but very slight 
importance. 

As to the uses to which the Russian production of 
pig-iron is put, and the material fluctuations which have 
taken place in this connection, the subjoined table 
supplies some information. 


Steel. 





_ Weldableiron| Bessemer. 





Martin. Crucible. 





tons. tons. tons. tons. 
1884 ..| 572,000 118,000 79,000 3,000 
1894 ..| 610,000 201,000 782,000 5,000 
1904 ..| 250,000 656,000 2,056,000 8,000 
1909 ..| 119,000 571,000 2,300,000 5,000 
1913'—=i«x x 48,000 782,000 4,005,000 6,000 
1914... 34,000 832,000 3,870,000 8,000 














The distribution between the different districts of the 
Russian manufacture of iron will appear from the 
following table :— 





Southern Central |Northern 





a= Russia. Ural. | Poland. | Russia. | Russia. 
tons. tons. tons. tons. tons. 
Weldable iron od 19,000 5,000 1,000 9,000 


Bessemer steel | 785,000 | 47,000 — — — 
Martin steel . .|1,979,000 | 847,000 | 343,000 | 443,000 | 258,000 
Crucible steel _ 5,000 _ _- 3,000 




















The above figures apply to the year 1914. It will 
also be noticed that in Russia, as elsewhere, the Martin 
process has advanced at the expense of the Bessemer 

rocess. In the year 1914 there were in operation in 
ussia 23 Bessemer converters, 11 Thomas, 264 Martin 
furnaces, 148 puddling furnaces, &c. 
Parallel with the development of the Russian iron 
and steel industry runs a corresponding increase in the 
roduction of finished iron and steel goods, the growth 
rom 1903 to 1914 amounting to 60 per cent. The 
following table shows the quantities of finished iron and 
steel products for the years 1910, 1913 and 1914. 








—_—_ | 1910. | 1913. | 1914. 

tons. tons. tons. 
Southern Russia -| 1,595,000 2,274,000 2,321,000 
Ural .. ae --| 597,000 658,000 655,000 
Poland - --| 831,000 437,000 279,000 
Central Russia .+| 279,000 342,000 355,000 


Northern Russia ..| 169,000 264,000 255,000 





The production, as percentage of the entire pro- 
duction of the country, of the different parts of the 
country, comes out as under: 


Per Cent. 
Southern Russia about . 60 
Ural about ... pes 17 
Poland about ae 7 
Central Russia about 9 
Northern Russia about 7 


The finished products can be divided into the following 
classes : 











— | 1913. | 1914. 
tons. tons. 
H iron me ae ae 277,000 256,000 
Rails .. os -o ee es 578,000 644,008 
Bar iron an ar _ -+| 1,378,000 1,236,000 
Rolled wire .. oe os 294,000 232,000 
Iron and steel plates : 
ee io » thick... ae 447,000 503,000 
ee es oo TE ee 408,000 J 
Hoop iron sé se oe 2. 82,000 103,000 
Other sorts .. - ae on 511,000 506,000 
Total oe a --| 3,975,000 3,865,000 











The following remarks may be of interest : 


H Iron.—The rolling of this section has from 1910 to 
1913 been doubled ; about 94 per cent. is produced in 
southern Russia, the balance in Ural, Poland and northern 
Russia. 

Rails.—The principal centre of manufacture is southern 
Russia, with about 79 per cent., the balance being pro- 
duced in the Ural. 

Bar Iron.—More than half of this commodity is manu- 
factured in southern Russia, the rest being divided 
between the other districts. 

Rolled Wire.—Southern Russia accounts for about 
57 per cent., Poland, northern Russia and Ural coming 
next. 

Iron and Steel Plates.—The south Russian works pro- 
duce about 75 per cent. of the total. 

Iron and Steel Plates, Thin.—The Ural works supply 
about 60 per cent., whilst the works in southern Russia 
although they have only recently taken up this manu- 
facture, already account for 25 per cent. 

Hoop Iron.—This production belongs to southern 


' Russia and Poland. 





Manganese ore is found in Russia in | r quantities 
than in any other country. The appen table shows 
the world’s export of manganese ore for four different 
years :— 

















Exported from. | 1900. | 1909. 1911. | 1912. 
tons. tons. tons. tons. 
Caucasus .-| 425,000 524,000 575,000 822,000 
Southern Russia — 42,000 14,000 31,000 
India .. ne 90,000 520,000 656,000 647,000 
Brazil .. --| 180,000 243,000 211,000 140,000 
Other countries 
(Spain, Ger- 
many, France, 
&e.).. --| 287,000 | 12,000 29,000 35,000 
. ' 
Total | 932,000 | naman 1,485,000 | 1,675,000 








The principal importers were Great Britain, United 
States and Germany, England and Holland imported the 
largest quantities of Russian manganese ore, but the 
exports to Holland were really intended for Germany, 
being despatched by waterway after the discharge in 
Dutch ports, so that Germany receives more than one- 
third of the Russian exports of manganese ore. 

Manganese ore is worked in three different districts 
of the European Russia, the Caucasus being at the head 
of the list; the deposits there are in the Tschiaturi 
district in the Government of Kutais, next at Nikopol 
in the Government of Ekaterinoslov and finally in the 
Ural in the Governments of Perm and Ovenburg. 

Of these the Tschiaturi deposits are the richest ; 
the entire output is exported, and forms about 95 per 
cent. of the aggregate Russian export of manganese ore. 
The Tschiaturi ore is sent by rail to the ports of Pola 
and Batum, a dist of r tively 160 and 200 kilo- 
metres. The manganese ore production in southern 
Russia amounted in 1913 to about 270,000 tons, of which 
55,000 tons were exported, whilst the rest was used by 
the metallurgic works of southern Russia. The produc- 
tion in the Ural, which is used for local consumption, is 
insignificant, amounting in 1913 to about 7,000 tons. 
The Russian manganese ore contains about 55 per cent. 
of manganese. 

We are indebted for the above particulars to a report 
to the Danish Foreign Ministry. 








Price oF IRONSTONE IN THE MIDLANDS DistTrRict.— 
The Minister of Munitions has ordered as follows: 
(1) On and after the 17th inst. no person shall, until 
further notice, buy, sell, deliver or deal in, or offer to 
buy, sell, deliver or deal in any ironstone mined, or to 
be mined, in the districts of Rutlandshire, Leicestershire, 
Northamptonshire north-east of a straight line drawn 
from Rugby to Buckingham, Lincolnshire south of a 
straight line drawn from Newark to Sleaford. The 
maximum price for ironstone per ton f.o.t. at mine or 
quarry is 3s. 9d., and for every sum of ls. 3d. per week 
by which the rate of wages for ironstone getters employed 
at any particular mine or quarry in the districts specified 
is increased above the rate current at such mine or 

uarry on November 12, 1917, there may be added to 
the above-mentioned maximum price for ironstone 
mined the sum of 43d. per ton. is Order may be 
cited as the * Midlands District Ironstone Control 
Order, 1918.” 





Tue IxttuminatTInc ENGINEERING Socrety.—Mr. L. 
Gaster, the honorary secretary of the Illuminating En- 
gineering Society, addressed the society on January 15 
on ‘‘Ten Years of Illuminating Engineering, its Lessons 
and Future Prospects.”” Reviewing the work done, he 
dwelt on the relations with other bodies and on further 
methods of co-operation with them, and especially also 
on relations to the State in connection with future 
reconstruction problems. In order to strengthen their 
plea for good lighting, he had drawn up inquiry sheets 
to facilitate the collection of data on accidents in the 
streets and in works. The questions put do not include 
inquiry about individual compensation, but suggest that 
information as to total compensation paid during a 
given period for accidents of particular classes might 
be given. Quotations from publications like “The 
Health of the Munition Worker ” support his case. 





CoMBINATION OF SPRINKLER AND HEATING SysTEMs. 
—tThe use of automatic sprinklers for the extinction of 
fires has so much spread that the utilisation of the 
sprinkler 4 ad for ting the buildings, which has 
successfully n introduced in America, appears to be 
of general interest. The fundamental objection is, of 
course, that the sprinkler head, upon the melting of 
which the safety device depends, would, in the ordinary 
run, melt at the temperatures wanted for the water 
that is to heat the building. By introducing a U-connec- 
tion for the head, through which the hot water cannot 
circulate, this objection is said to have been overcome. 
According to an article by E. D. Densmore, in the 
quarterly of the American National Fire Protection 
Association, October, 1917, a bend in the horizontal 
nipple, carrying at its end the upright sprinkler head, 
will prevent the head from melting, and the required 
connections of the hot-water system with the sprinkler 
piping are of a simple kind. From the heater a hot- 
water pipe is taken over to the foot of the sprinkler 
riser inside the sprinkler alarm valve; an ordinary 
stop-valve is provided at this point to cut off the water- 
supply, if necessary. No fundamental difficulties are 
sald to have arisen in the many installations that have 
already been in operation for several years. 
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le nsion hook C. H are in the way of the rear axle of the and the levers n abut 

“ENGINEERING” ILLUSTRATED PATENT wen he bandas Den Based wed ‘over the cable with its ends | against stops on the underside of the platform a._ ‘The contin 
dent th k or eye may be passed over both | travel of crosshead j raises the @ about its pivot > 
RECORD. ends and moved u upwards until the bight formed at the middie | and carries the wagon into the tipping position, as shown in 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
SPECIFICATIONS UNDER THE AOT OF 1907. 
The number of views given in the Specification Drawings is stated 
ym 44 tohete none is montioned the Specification is not 


here inventions are penis bem avant, the Names, &c., 

ofthe Communicators ore given inal 
may, be obtained at the Patent Office, Sales 
3, Chancery-lane, W.C., at 


Patent on any he ate A. din othe Act. 

AERONAUTICS. 

110,812. A. M. Low, Feltham, J. Dickinson, London, 
and British Aircraft, Limited, London. ‘ework of 


Airships. (6 Figs.) November 18, 1916.—This invention 
relates to the tresaewerk structure of airships more particularly 
of the rigid aerostat class and of that type which include trans- 
verse frames s comprising elements capable of automatic expansible 
and tible mo in accordance with the e jon 
and contraction of the gas contained within the aerostat, as by 
said transverse frame of relatively slidable or telescopic 

Fig.t. 






































elements. According to the invention, each transverse frame 
member 6 comprises, in combination, a central hub g, a plurality 
of relatively movable peripheral sections A carrying longitudinal 
frame elements a, Ppa 4 of radial elements f connecting said 
hub g and peripheral sections A, either in sliding relation to the 
central hub g by passing through sleeves or bosses attached to 
the hub, or as shown in Fig. 3, each of said radiating elements 
is formed of a plurality of telescopic or * <n slidable parts 
or sections f, fl. (Accepted November 14, ) 


ELECTRICAL APPARATUS. 


110,858. The Chloride Electrical Storage Company, 
Limited, and H. Dean, Clifton Junction, near Manchester 

Electric Cable Connectors. (6 Figs.) February 27, 1917.— 
This invention relates to means for detachably securing together 
the ends of electric cables. The invention comprises the arrange- 
ment of one part of the connector with a screwed stud ¢ having 


Fig.1._ 
Fig.2. 
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a nut d thereon, and a boss-like projection e at the base of said 
stud, and the arrangement of the other part with a slotted end g 
and a recess f around the closed end of the slot corresponding 
in shape with the boss-like projection e with which it co-acts, 
the nut d serving to secure the two parts together. (Accepted 


November 14, 1917.) 
110,848. W. T. Henley’s Telegraph Works Company, 
Limited, London, and R. Povey, ester. El 
Cable Suspenders. (7 Figs.) January 20, 1917.—This 
invention relates to suspenders for electric cables spaced alo: 
the length of the cable according to local requirements a | 
without being permanently attached to the cable, of the kind 
comprising a flexible band which is adapted to be looped around 
the cable and att, d to an indep t carrier wire by a 





Fig.1. 





hooklike wire device, so that the cable may be rapidly suspended 
or removed as desired, and provided with a ring or éye attached 
to the dependent end of the band ada) to engage and slide 
over the latter so as to permit of the d, when looped about 
the cable, becoming tightened thereupon under the weight of 
the cable. According to this invention, the link or eye B is not 
attached to either end of the band A but is freely slidable upon 
both end portions thereof, and both ends of the band A ar 





portion of the band is drawn tightly down 2 = and around the 
cable, after which the ends of t wards 
at either side of the cable (thereby mh rmed 
round the cable securely stipping same), ing 
secured together by means of the es hook C which is 
hooked over the carrier wire or other ~ = Owing to the 
improved construction, the weight of the will always ensure 
the bight of the band being drawn so Jegen my J about the sable by 
the weight of the latter as to cause the cable to be securely gripped 
and prevent the suspenders from creeping no matte small 
its diameter; while the distance between the sus; 

and cable is very small. (Accepted November 14, 1917 


be folded 
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GAS ENGINES, PRODUCERS, HOLDERS, &c. 


110,575. Sunbeam Motor Car Compenr. Limited, and 
. Coatalen, Wolv on. ernal-Combustion 
Engines. (2 Figs.) October 23, 1916. ar invention relates 


to internal-combustion engines, and has for its object 2 provide 
means for cooling the crank chamber, warming the ca: rs 
and the air which’ is carburetted, and for supplying the carburettor 
with air at the required pressure, The engine comprises a 
pair of cylinder blocks A set at a small angle upon a crank 

chamber B enclosed in a casing C, which forms a jacket, and is 
provided with an aperture D, which preferably projects in the 





























direction of motion. This casing is closed at the top except for 
apertures at E, which communicate with compartments 
built round the carburettors G, which communicate with the 
engines by means of the induct ion pipes H. The carburettors are 
completely enclosed so that the only air passing to the induction 
pipes H is that which enters at D and travels over the surface of 
the crank-case, cooling this and warming the air. By arranging 
the inlet D at the front the air is supplied under slight pressure 
due to the motion of the engine through the air. (Accepted 
November 7, 1917.) 


110,797. Wolseley Motors, Limited, and A. A. Reming- 
ton, Birmingham. ternal-Combustion Engines. (3 Figs.) 
November 2, 1916.—This invention eee to internal-combust — 
engines which are liable to be considerably tilted, Lane amy | 
this invention, two pumps B, B, are employed for returnin 
oil from the sump C of the crank chamber to the tank, an the 
suctions b of these pumps communicate, respectively, with the 
bottom of the sump at points thereof whic are, respectively, 
at or near the ends of the sump. So long as the engine remains 
substantially level fore and aft, both the return pumps will be 
effective in returning oil to the tank ; but, when the engine tilts 
to an extent to cause the suction of one of the return pum 
to be above the level of the oil within the sump, with the result 
that such pump draws air only, the other return pump will 
deliver the oil from the sump to the supply tank. Each return 








pump is made of sufficient capacity to deal with the whole of the 
return oil, being, say, from 50 per cent. to 100 per cent. greater 
capacity than the supply pump, whereby either return pum! 
when, owing to tilting, it alone is effective in returning oil 
to the tank, will d with all return oil. Convenien niently, the 
suctions of the return pumps communicate, respectively, with 
depressions ¢ which are formed in the bottom of the sump of 
the crank chamber at the ends thereof, respectivel 

return pumps B, B, and the supply pump D, may be xed in 
any convenient positions. According to one arrangement, the 
return pumps may be fixed in depressions ¢ at the ends of the 
sump, and the supply pump may be fixed within a recess cl 
formed in the bottom of the middle of the sump, and the three 
pumps may be driven by a common si 'G (Accepted 
November 14, 1917.) 


MINING, METALLURGY AND METAL-WORKING. 


110,708. Simon-Carves, Limited, and W. Gracie, Man- 
ester. Apparatus for Tipping Wagons. (2 Figs.) 
May 17, 1917.—This invention relates to apparatus for tipping 
wagons and has reference to apparatus ee ime) a tipping 
platform whereon the wagon is run and which is raised to tip 
the wagon and lowered by screw-and-nut mechanism. a is the 
platform hinged at b, and whereon the wagon is run. Below the 
free end of the platform @ is arran: a screwed rod ¢ adapted 
to be rotated by a shaft d and bevel gearing e. The rod c is 
mounted in a bearing f fehaft On from girders g, to which it is 
pivoted in line with the shaft d. On the screwed rod c is mounted 
a travelling nutlike crosshead j, to which are pivoted links k. 
The pivots are fitted with flan: rollers which operate in guides m 
a prevent lateral movement of the crosshead j and rodc. The 
upper ends of the links k are pivoted to levers n pivoted to the 
atform a. The other ends of the levers n are pivoted to links o, 
which are also pivoted to the limbs of a sprag p arranged between 
the rails on the platform a and pivoted to the latter. To tip 
the wagon run on the platform a, the screwed rod ¢ is rotated in 
the appropriate di ion to travel the crosshead j upwardly 
thereon. As the crosshead travels on the rod ¢, it follows the 
th defined by the guides and the rod ¢ gradually wae. about 
its pivots. During the initial travel of the crosshead the links k 
operate the levers n and the levers by means of the links o 
operate the sprag p until the free ends of the limbs of the sprag 








dot-and-dash lines in Fig. 1, the wagon being retained on the 
platform a by the sprag p. During lowering, the operations are 
reversed ; that is to say, the platform is first lowered into the 
normal position and the sprag dt is 8) withdrawn to its normal 
position. (Accepted November 


110,709. anew Cove Limited, and W. Goode, Man- 
chester. Apparatus for Wagons. (2 Figs.) May 17, 
1917.—This invention relates to apparatus my tipping wagons, 
and has reference to apparatas comprisin, pping platform 
whereon the wagon is run, and which is oo to Lip the w: 
and lowered by screw-and-nut mechan a is the tipping 
—- on which the wagon to be tipped (indicated in 

ines) is run, and pivoted at one end at band normally supported 
at the other end on a girderc, Below the platform a is mounted 
a screwed shaft d a to be rotated by an electric motor ¢ 
through gearing, aving oppositely screw-threaded a 
on which nutli fe crossheads f', f2, are mounted 
rotation of the shaft. Links gl, g®, are pivoted to the ae 
fi, f2, and have their upper ends connected together toggle- 
fashion, The pivots of the lower ends of the links gi, g?, lees 
rollers jl, j2 he rollers jl run on a track kl and the rollers 
run on a lower track k2 and below an upper = BS. 6‘The 
pivots of the toggles carry rollers m adap’ to bear — 

tracks n thereon. The pivots of the ee carry arms o —- 
to levers p which are pivoted to the platform a and to links r, 
the other ends of the links r being pivoted to a sprag # which is 




















(vans) 


pivoted to the platform a and normally occupies the ition 
shown in full lines. On the shaft d being rotated in one y 
the crossheads f1, f2, approach each other and the A. g, g 
are caused to a) een the vertical. During the initial travel 
of the svomtente fi f2, and movement of the links #1, £ g, the 
arms o operate the ‘Weis and the links r until the free 
of the sprag s are moved into the way of the rear axle of the 
wagon and and the rollers m bear against the tracks n on the under- 
—w of the platform a. The continued travel of the crossheads 
1, f2, and movement of the links g!, La raise the platform @ on 
ite pivot b to tip the wagon, as shown in dot-and-dasb lines in 
speeds, the knuckles ofthe toggles do no iranged io irvel wt aierent 
t uckles o a 
pay) follow a curved which ‘s gpaeens 
ivot b of the pla 7 a. he reverse tion of the 
shaft. , the platform is first A to its normal! position and 
the sprag s then withdrawn clear of the wagon axle into its 
normal position. The rollers j|, #2, running on the tracks ki, k2, 
Fy ey and relieve the 
d therefrom. The upw: he links g2 when 





take ths downwne’ thrust é e links g 
shaft d thrust 
the links gl pass the position in which they pm at right angles 
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to the form a is taken by the rollers jo bearing against their 
k ks. The end thrusts of the shaft d are taken by 
double thrust bearing d5. 


upper trac 


the (Accepted November 7, 1917.) 


MOTOR ROAD VEHICLES. 


110,901. F. E. Baker, King’s Norton, Birmingham. 
Wheels. (2 Figs.) March 13, 1917.—The object of the invention 
is to enable ri to be used for separately securing both the main 
disc and the internal or stiffening disc, and for this purpose the 
invention comprises the construction of the hub or bush so that 
one of the discs can be secured by rivets inserted at or secured 
with the interior of the hubor bush. The main disc a is attached 











to the hub Db by rivets. For the connection of the stiffening 
disc ¢, the hub is formed with a shoulder f which is accessible 
through the interior of the hub for the insertion or securing of 
the rivets. Likewise the bush / is formed with a flange i to take one 
set of rivets securing the outer detachable disc k and an internal 
flange / to receive the rivets for the stiffening disc n. (Accepted 
November 14, 1917.) 


110,581. Triumph Cycle Company, Limited, and G. E. 

tanley, Coventry, Warwickshire. Change-Speed Gears. 
(8 Figs.) October 24, 1916.—This invention relates to change- 
speed gears of the kind in which parallel driving and lay shafts 
are employed, and a driven shaft is disposed concentrically with 
the driving shaft and geared permanently to the lay shaft ; 
sliding gear wheels being provided on one of the shafts to co- 
operate with wheels on the other shaft. According to this 
invention, the sliding member has dogs on each side to clutch 
it to the shaft, which do; engage with splines on the shaft after 
the sliding toothed wheel is meshed with its appropriate toothed 
wheel on the lay shaft. A driving shaft A and a lay shaft B are 
mounted in a gear-box C. A driven sleeve D is loosely mounted 
on the driving shaft A and carries a toothed wheel E permanently 
meshed with a wheel F, which is the smallest of three wheels 
F, G, and H, rigidly mounted on the lay shaft B. 
is loosely mounted on the driving shaft A, and is 
meshed with the wheel H. A sliding wheel J is 


A wheel I 

rmanently 
apted to be 
moved along the shaft A by a forked rod so as (1) to clutch the 
wheel E to the shaft for direct drive or (2) to mésh the wheel E 
with wheel G for the second speed, or (3) to clutch the wheel I 
to the shaft for the low speed. The clutch parts are arranged 
as follows :—On each side of the wheels I, J and E, dogs K are 
J pieye for coupling the oe wheel J to either I or E. Splines 

are provided on the shaft, and dogs M on the sliding wheel can 


engage the splines in any one of the speed positions. In order 
to facilitate the engagement of splines L and dogs M, each ring 
of splines is composed of alternately long and short elements, 
and the dogs are similarly arranged, so that when moving into 
engagement, first the longer projecting splines engage the lower 
aed dogs and then the shorter splines and dogs engage. 

'o facilitate gear changing, either from second speed to low or 
from second speed to high, the parts are so dimensioned that 
should the long dogs M abut end-on against the splines L, the 
wheel J will still have a slight engagement with the wheel G, 
so that it will be revolved at a different speed to the driving shaft, 
and the long dogs and splines will slip out of end-on contact 
and will engage properly. The wheel J will then have moved 
out of engagement with the wheel G, and the wheel J will be 
running at the same speed as the driving shaft, and as the gear 
wheel to be engaged (the gear wheel I) is connected with the 
driven member it is almost certain to be revolving at a different 
speed so that full engagement of the d M with the splines L, 
and the engagement of the gear wheel dogs K is easily effected. 
Similarly, in changing from low or high into second speed the 
wheel J is first engaged with the whee! G. If the dogs then come 
end-on the different rates of revolution of the driving shaft and 
of the sliding element will cause the dogs to slide out of end-on 
contact, when they will immediately engage properly. Accepted 
November 7, 1917.) 


SHIPS AND NAUTICAL APPLIANCES, &c, 


110,863. R.S. Portham, London. Marine Propulsion. 
(1 Fig.) March 6, 1917.—The invention relates to steam turbine 
installations for marine propulsion. According to the present 
invention, superheated steam is brought into indirect contact 
with a cooling di in its passage from the turbine stop 
valve to the turbine, whereby the steam is reduced to and main- 
tained at the desired reduced temperature. In carrying out 
the invention, according to the method illustrated, the cooler 
or decaloriser a is mounted, preferably, on the casing of the astern 
turbine (not shown). The decaloriser is of the surface-condensing 
type and is provided with cooling coils 6. Superheated steam 
is led from the astern turbine stop valve c by way of the pipe d, 





and through the cooler thence to the inlet of the astern turbine. 
Cooling water is supplied to the coils by the pipe e, preferably 
from the circulating circuit of the main condensers, and is led 





away by the pipe f. Valves g and A are provided in the pipe e 
to regulate the water passing through the coils. (Accepted 
November 14, 1917.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


110,515. TT. Sugden, London. Steam Superheaters. 
(4 Figs.) May 24, 1917.—This invention relates to steam 
superheaters for marine boilers, of the kind competing vertical 
elements arranged within the smoke-box of the boiler. A, B, 
are the inlet and outlet headers respectively, and C, C, the 
banks of superheater tubes. The headers are arranged trans- 
versely to the boiler and are ———— in a casing D in front 

evel of the s 


of the uptake E, just above the moke-box F. The 


10515) 


coils of the superheater tubes are arranged in vertical banks: 
the several banks being spaced apart a distance equal to the 
horizontal pitch of the boiler smoke tubes G, G, and preferably 
80 arranged that they are suspended opposite the spaces between 
the said boiler tubes. That is to say, the gaps between the 
banks of superheater coils are linable with the boiler tubes. 
The several coils of each superheater tube are bound together 
by two or more metal bands H, H. (Sealed.) 


110,372. London Electric Supply Corporation, Limited, 
London, and A. G. Fox, New Cross, London. Feeding 
Fuel to Furnaces. (2 Figs.) August 14, 1916.—This invention 
relates to means for feeding fuel to furnaces of the type in which 
the fuel is fed from the front to the rear of the grate by the 
movement of the grate itself. These grates are usually supplied 
with fuel by gravity through a conical re and the thickness 
of the layer of fuel passing on to the grate is regulated by means 
of a guillotine type of door which is adjustable in a vertical 


Feg. 1. 
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direction. @ represents a cross-girder forming part of the fram® 
of the door adapted to be raised and lowered by any suitable 
mechanism. The door consists of a number of separate sections b 
which are secured to the cross-girder a by means of bolts c, which 
pass through bosses formed on the girder, and are provided with 
nuts at their upper ends, so arran that as the nuts are rotated 
the section to which its bolt is attached will be raised or lowered. 





his allows of the thickness of the layer of fuel admitted under 
any section being regulated to the desired thickness, and after 
each of the sections has been adjusted the thickness of the layer 





passing on to.the grate under all the sections can be. varied 
simultaneously by the same amount by -raising or lowering 
the cross-girder. The individual sections of the door each 
consists of a main portion e of substantially rectangular shape, 
the interior of which is filled with some heat-resisting material f 
to prevent radiation from the furnace through the door to the 
unburned fuel in the hopper g. As the lower ends of guillotine 
doors are subjected to great heat through contact with the 
burning coal they yey become burned or otherwise destroyed 
in places, and one of the main advantages of making the door 
in sections is that one or more sections can he removed and 
renewed without having to replace the whole door. To still 
further improve the construction, each section is provided with 
a renewable nose-piece h clamped to the lower end and containing 
heat-insulating material m. ‘lhe sections are pivoted to their 
adjusting bolts in such a manner that they are biassed by gravity 
to lean inwards, and horizontal projections o are provided on the 
rear side which make a rubbing contact with a vertical metal 
plate or lintel ly arranged between the brick 
combustion arch g and the furnace door. It will be readily seen 
that should the metal plate become distorted, as is often the case, 
the projections o on the individual sections will accommodate 
themselves and continue to be held in close contact with it, 
and prevent air from leaking into the furnace. At the same 
time jambing or stiff working of the door is avoided. (Sealed.) | 


TEXTILE MACHINERY, 


110,475. H. Jones and Jones Brothers Textilities, 
Limited, Blackburn. Wire Heald Frames. (7 Figs.) 
March 6, 1917.—The invention relates to a wire heald frame 
wherein carrying rods are situated between the staves, and are 
supported by end straps in connection with the latter. a, a, are 
the ordinary staves connected together by straps b, for supporting 
the rods ¢, which carry the ordinary healds for the loom warps, 
a few of said healds being indicated. According to this invention, 
the abutment means consist of projections cl formed at the 
extremity of each rod c, These projections, by extending beyond 
the edges of the strap b, form abutments against withdrawal of 
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the rod ¢ when the looped portion of said strap about the rod is 
pressed against the latter by the action of tightening means, 
such as the sliding-piece or clip b}. The strap b may have a contour 
in the neighbourhood of the rod ¢ such that the pressure of the 
clip, when raised or moved for males a rod ¢ in position, will 
cause the loop of the strap to clasp the rod in a tight manner, 
but on the movement of the clip bl away from the part of the 
strap considered, release of pressure will result, as indicated in 
Fig. 4. For some such position of the clip 61 last indicated, the 
rod may be released or further released by the operation of 
springing apart the sides of the strap b forming the loop about 
the rod ¢, with the use of the fingers or aninstrument. ( .) 


110,098. J.C. Stead, Yeadon, near Leeds. Shuttles. 
(3 Figs.) February 21, 1917.—This invention relates to an 
improved form of vibrating clip for securing the spindles in loom 
shuttles. According to the invention, the clip proper A of any 
ordinary type, which receives the spindle B, is formed with a 
pendant hollow cylindrical heel-piece C, parallel to the clip, 
which heel-piece C fits slidably within the bore of a small square 
box D fitted longitudinally within a slot E in the shuttle body. 
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The heel-piece C, closed at one end (see Fig. 1), is adapted to 
receive a small spiral spring F which controls the sliding or longi- 
tudinal vibrating movement of the clip within the box D, the 
closed end of the heel-piece abutting against a stop pin, and the 
opemes abutting against a similar stop pin. The spring F absorbs 

1 shock and concussion on the bobbin J in the direction of the 
nose of the bobbin, due to the picking and checking of the shuttle 
during weaving. (Accepted October 17, 1917.) 








Gun Sounp at Great Distances.—In the Comptes 
Rendus of December 24, 1917, Mr. V. Schaffers, writing 
from a house in Sussex, 140 m. above sea level and 6 km. 
from the sea shore, states that he had distinctly heard 
gun sounds from Flanders, 165 km. distant, during the 
past three years when the wind was contrary and the 
temperature high ; but not, or far less distinctly, when 
the wind was from the east, i.e., apparently favourable, 
and in the winter months. The rise of temperature 
near the earth on hot days would tilt the front of the 
sound wave; on such days he could hear the reports 
even during westerly storms, at least in the quieter inter- 
vals. He also refers to the “mistpoffers,” about which 
little has been said during the war years, but which were 
frequently discussed before the war. Particularly on 
hot, hazy days sounds, like reports of explosions in the 
far distance, were sometimes heard in the North Sea and 
in the Netherlands. The sounds of these mistpoffers 
were apparently not connected with gun practice or 
explosions because the distances in question were 
thought too great, and the wind was contrary. These 
recent observations would support the often-advanced 
argument, however, that what is doubtful is not the 
source of the sounds, but the mode of propagation of 
powerful sound waves through the air. 





